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The Microscope and otner Metailograpnic tquipment 
Are Used Extensively in Metallurgical Studies in 
Iron and Steel 


cally indispensable in carrying on 
scientific research. Today it is used 
extensively by men of industry and 
men of science, to the great benefit 
of civilization. It is employed in the 
study of biology, botany, bacteriology, 
histology, pathology and allied branches 
of science; in the medical profession 
for studying various parts of the 
human body and in the study of dis- 
ease; in the metal industry to deter- 
mine the grain structure of iron, steel 
and the various nonferrous metals; i 
determining adulterations in _ foods, 
paints, drugs and other materials; in 
inspecting meat to be sold under the 
label of the government inspector; and 
in many other industries where it is 
necessary to know the physical com- 
position of the material. The foundry 
industry plays a prominent part in sup- 
plying materials for the construction 
of microscopes and other. metallo- 
graphic equipment, since the bases of 
such machines are castings of ample 
design to hold the instrument rigidly. 


Find Where Castings Can Be Sold. 
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LTHOUGH at present aluminum and its al- 
A loy castings are in prevalent use, few re- 

alize that less than 80 years ago aluminum 
was regarded as a rare metal—so much so in 
fact that a ring of this metal adorned the jeweled 
fingers of a king of France. Sir Humphrey Davy 
in 1809 first produced an alloy of iron and alu- 














Fig. 2—Molder’s Benches Placed 
Along the Walls Take Advantage of 
the Lighting Facilities. Fig. 3—An 
Exterior View Showing the Large 
Number of Windows and the Cupola 
Roof 
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Fig. 1—Metal of the Prope) 

Temperature Is Poured Through 

Two Gates at Opposite Ends 
of the Mold 


minum by fusing iron wire in contact with alu- 
minum oxide in the electric arc. Later he mixed 
aluminum oxide, potassium and iron filings to- 
gether and upon melting the mixture obtained a 
white alloy which was harder than iron. This 
probably was an alloy of aluminum and iron. 

In 1824 Oersted is said to have produced alu- 
minum by heating anhydrous 
aluminum chloride with potas- 
sium amalgam, but he seemed 
not to place much importance 
in the deed because in his re- 
port he merely mentioned the 
fact. Woehler, a German scien- 
tist, tried to repeat Oersted’s 
experiment in 1927 but without 
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|] OBBING SHOP. sins 


Specializes in 


satisfactory results. About the same _ time, 
Woehler was able to isolate the metal by employ- 
ing pure potassium instead of the amalgam, and 
obtained a gray metallic powder which was com- 
posed of finely divided aluminum. 

Woehler was unable to produce more than 
small quantities, but obtained sufficient to deter- 
mine some of its properties. H. Claire Deville, 
an eminent French chemist, was the first to ob- 
tain aluminum in fairly large quantities in 1854 
by the reduction of aluminum chloride with 
potassium. Later he improved upon Woehler’s 
method, using sodium as the reducing agent in- 
stead of potassium which reduced the cost of 
production. Although Deville’s methods greatly 
reduced production costs, it still was an expen- 
sive process as may be realized when the 
price of $115 a pound is considered. This 
price was obtained in France in 1855. 

Much experimental work was carried 
out by scientists to produce aluminum 
cheaply, and in 1886 the Cowles process 
was patented. However, this method 
produced aluminum alloys and not alu- 
minum. It consisted of reducing alu- 
minum oxide by carbon in the presence 
of copper in the electric are furnace. 
Hall made a patent application in 1886 
which was granted in 1889 for the re- 
duction of aluminum compounds by elec- 





Fig. 4—View of the Drag and Cope of the Mold with 
Cores in Position and the Gates Cut 
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Aluminum 


tricity. Bradley applied for a patent on the 
same principle in 1883, but his patent was not 
granted until 1892. The Bradley inventions were 


taken over by the Cowles brothers in 1885, and 
this latter patent was made the basis of a long 
bitter litigation 


and between the Cowles com- 



























Fig. 5—Left—The Casting Just Afte) 
Removing from the Mold as Viewed 
from the Drag Side. Fig. 6—Above— 
The Melting Room Showing Two Gas- 
Fired Pit Furnaces, the Ladle Heate) 
and the Open Flame Melting Furnace 


pany and the Pittsburgh Reduc- 
tion Co. which was using the 
Hall process. This suit was set- 
tled in 1903 when a settlement 
was made between the two com- 
panies. 

Heroult, working independ- 
ently, in France, made the same 
discovery as Hall at the same 
time. However, there was no patent litigation 
between these two processes, but the Hall com- 
pany operated in America, and the Heroult com- 
pany operated in Europe. This condition 
maintained until the expiration of the basic Hall 
patents. These methods lowered the 
production so much that the other processes were 
driven from the field by 1892. During the 30- 
year period from 1855 to 1886 about 100,000 
pounds of aluminum was produced, and the price 
dropped from $115 a pound to $7. By 1892 the 
price had fallen to 60 cents, and now the price is 
around 25 cents a pound. 

Some years ago the 





was 


costs of 


use of light aluminum 


oT 
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alloy castings was confined partic- 
ularly to the automotive field due to 
the property of light weight. How- 
ever, since that time the use of alu- 
minum castings has spread consid- 
erably and now it is estimated by 
E. V. Pannell that not less than 100,- 
000,000 pounds of aluminum alloys 
are poured in this country, of which 
possibly 60,000,000 pounds are ab- 
sorbed by the automobile manufac- 
turers and the remainder goes into 
such diversified uses as washing ma- 
chines, vacuum cleaners, railroad car 
equipment, electrical appliances, ma- 
rine fittings, shoe machinery and 
many others. 


Physical qualities of aluminum al- 
loys have been developed to a high 


Fig. T—Cope and Drag for 


degree, especially those of tenacity, 
ductility, fatigue and shock resist- 
ance. Aircraft and marine castings 


are being produced that have to un- 
dergo rigid before acceptance. 
However, to produce qualtiy castings, 
good foundry practice is essential. 
Although the alloys of aluminum are 
large in number, probably only three 
to any great extent 
aluminum foundry. 
alloyed with 
with 
silicon. 


tests 
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remainder 


a 


quite tender in the hot condition. Alu- 
minum-silicon alloys are a newer 
development, but have gained a field 
of their own. From 3% to 13 per 
cent silicon may be used. Castings 
containing from 5 to 6 per cent sil- 
icon and the remainder aluminum are 


used considerably in chemical plants 
and for marine purposes. This alloy 
has a tensile strength around 18,000 
pounds per square inch and = an 
elongation of 4 per cent. 

Three essential requirements in 
the production of good light alloy 
castings are careful melting, skillful 
molding, and suitable alloys. Over- 
heating of aluminum and its alloys 


is detrimental as is also the practice 
of holding the heat or allowing it to 
























Long, Light-Section Casting 


soak in with hot furnace 
gases even at moderate temperatures. 
Due to the light weight of aluminum 
alloys, gas and steam may not be 
forced out of the vents unless the 
mold is loosely rammed and the sand 
of the correct texture. 
A large number of 
the United States and Canada 
ufacture aluminum castings either as 
a specialty or in connection with the 
production of other types of castings, 
and according to Foundry 
List 2637 foundries were melting alu- 
in 1926. 
tolle 


an 


contact 


foundries in 


man- 


Penton’s 


minum 

The Philadel- 
phia, is special- 
izing in aluminum castings. This 
firm was established in 1916 by W. T. 
Rolle in a small brick building, 15 x 
50 feet. Originally it operated only one 
pit 1917 the 
was enlarged and at the present time 
appears in Fig. 3. The 
original working force of 2 men has 
increased to 22 men of whom 14 are 
molders, and the firm produces 1200 
of small aluminum castings 


Co.., 
foundry 


Casting 
eastern 


furnace. In building 


as shown 


pounds 











and 500 pounds of bronze castings a 
day. 

Melting and cleaning operations 
are carried on in the part of the 
plant that constituted the original 
shops. A view of the melting equip- 
ment is given in Fig. 6. This con- 
sists at present of 4 pit fires and 
one open flame furnace. Two of the 
pit fires are visible on the left of 
the illustration and the open flame 
melting furnace which was manufac- 
tured by the Monarch Engineering 
Co., Baltimore, is on the right. Two 
of the pit units are coke fired and 
the others are natural gas fired as is 
the ladle heater and open flame fur- 


nace. One of the coke pit fires 
takes a No. 150 crucible; the others 
will hold No. 70 crucibles. The open 


flame furnace has a capacity of 350 
pounds per charge. 

As stated previously, many of the 
castings produced the firm are 
small and consist of such castings as 


by 


those used for textile machinery, 
water meters, radio receiving and 
transmission apparatus, parts for 
radio loudspeakers, pattern plates, 
and parts for the new apparatus for 
the speaking moving pictures. How- 
ever, some large castings are made 
by the firm and these will be de- 
scribed in detail later. 





Foundry Well Ventilated 








Lighting and ventilation, two im- 


portant features in foundry construc- 


tion, were considered carefully when 
the addition to the foundry was 
erected. An idea of these features 


may be obtained from Figs. 2 and 3. 
Fig. 3 shows the numerous windows 
in the front and along one side, and 
the cupola roof is pierced with many 
ventilators. This cupola roof ex- 
tends over the whole foundry and in 
addition to suppying excellent ven- 
tilation also furnishes additional 
light through the center of the shop. 
The advantages of this lighting sys- 


tem may be noted in the _ interior 
view of the foundry shown in Fig. 
2 the photograph for which was 
taken without the aid of artificial 
lighting. 

Since most of the castings made 
by the Rolle Casting Co., are small 
and the quantities required also are 
small, all molding is done by hand 
by skilled molders. As may be seen 
in Fig. 2 the molders’ benches are 
arranged along the walls under the 
windows that they may obtain the 
advantages of good lighting. Plac- 
ing the benches along the wall also 


leaves the center of the foundry free 
for placing molds. 

All Albany sand is used for mold- 
ing. Each molder prepares his own 
sand, and shakes out 


his castings. 
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Flasks used are made of iron and 
wood, and some snap flask work is 
done. Patterns used are the original 
wood if for small quantities. When 
larger quantities are made, the pat- 
terns are reproduced in metal and 
mounted on pattern boards. This 
method also applies to small articles 
of which a number are made in one 
flask. For some types of castings 
hard-sand matches are made to fa- 
cilitate operations. 

Fig. 7 shows a completed mold for 
a pattern casting of a semicircular 
standard of medium light section 
such as is used for a meter mounting 
in industrial establishments. This 
casting is about 4 feet long and 
about 12 inches wide. As may be 
noted in the illustration the fairly 
heavy gates are placed along the 
sides near each end. The design of 
the gates is clearly shown on the 
lower left side of the drag half of 


the mold. The location of the riser 
may be seen at the center of the 
left end of the cope. This casting 


was poured in a manner similar to 
that shown in Fig. 1, that is to say 
from both ends at the same time. 


Parting Line Important 
In Fig. 8 one of the problems en- 
the jobbing foundry is 
exemplified. That problem is_ the 
arrangement of the parting line. In 
this instance the parting line is quite 
irregular and calls for much skill on 
the molder’s part so that the pattern 
may be withdrawn from the mold 
without disturbing the sharp edges 


countered in 


of the mold. The method of gating 
the mold also may be seen. The 
metal is poured through one, fairly 


large central gate attached to one 
end of the casting. The mold hap- 
pens to be one for legs or feet for 
mounting stoves or similar equip- 
ment, and the gate is attached to 
the part of the casting that will rest 
on the floor. By so gating no marks 


of the gate will be visible on the 
finished casting. 
Figs. 4, 1 and 5 show a mold just 


before closing, the pouring of the 
casting and the casting just after 
shaking out. The casting is an alu- 
minum pattern for a roll standard, 
and therefore, must be made exactly 


to size and must have a_ smooth, 
clean surface. As may be noted in 
the illustrations showing the open 


mold and the casting, the leg section 
of the casting has deep flanges along 
the outside narrower 
flange along The upper 
part of the flanged, 
as may be noted by the 
cores hanging in the cope side of 
the mold. This feature is not shown 


edges and a 
the 


casting 


inside. 
also is 


observing 
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in the view of the casting which is 
taken from the drag side. 

The casting also has a number of 
ribs and projections that are formed 
by the cores, but are not shown 
clearly in the illustrations. One core 
is placed in the drag as may be ob- 
served in Fig. 4, and three cores are 
hung in the cope, being suspended 
by wires twisted around small rods 
placed across two bars in the flask. 
As stated previously, the cores con- 
tain the necessary recesses to form 
the projections that appear on the 
completed casting. Several copper 
chills are used to promote equal cool- 
ing on various parts of the casting. 
The location of these chills is indi- 
cated by the dark, square or rec- 
tangular spots on the casting in Fig. 
5. 

As may be noted in Fig. 1, plenty 


of gaggers were used in the cope 


struction for the United States navy. 
The deck winch bedplates weigh be- 
tween 500 and 600 pounds and the 
steering apparatus plates weigh be- 
tween 750 and 800 pounds. 
The dimensions of the deck 
bedplates feet, 2 inches by 
5 feet, 8 inches. At the highest end 
these castings measure 11 _ inches 
and at the lowest part 6% _ inches. 
The metal thickness ranges from %- 
inch to %-inch. The steering appar- 
atus bedplates are 10 feet long and 
the metal thickness is the same as 
for the other castings. Due to the 
large size of these they 
were bedded partly in the 
remainder of the mold formed 
in a wood frame projecting 
the floor and covered by a cope. 
In making the castings shown in 
Fig. 10, a pit was dug in the floor 
about six than the 


winch 
are 3 


castings, 
the floor, 
being 

above 


inches deeper 





Fig. 8—Irregular Parting Line Clearly Is Pictured in 
of a Completed Mold 


to hold the sand in place and 
vent any drops. Two gates 
made at opposite sides of the mold; 
one at the upper end and the other 


pre- 
were 


near the lower end. The gate at 
the upper end has three branches 
and the gate at the lower end has 
two. As may be noted in Figs. 4 and 


5, the gates are of ample size to 
fill the mold rapidly and are located 


so that the metal is fed properly to 


the various parts of the mold to 
prevent draws and shrinks in the 
casting. Two risers were attached 
at the upper end of the casting on 
opposite sides where the metal thick- 
ness is greater than other parts of 
the casting. The location of one of 
these risers may be seen at the 
notch at the upper or right end of 
the cope in Fig. 4. 

Other interesting castings made by 
the Rolle Casting Co. are _ those 
shown in Figs. 9, 10 and 11. Those 
shown in Figs. 9 and 11 are bed- 
plates for deck winches and the 
larger castings in Fig. 10 are bed- 
plates for steering apparatus. Both 
types of castings are for the new 
type of scout cruisers under con- 


These Various Views 
pattern and arranged so that the 
high end of the pattern was below 
the floor level and the edge of the 
flange around the lower part was 
level with the floor. The bottom 
face of the mold then was rammed 


after placing carefully leveled straight 


edges in the deep portion and in 
the part on the floor level. These 
straight edges were placed just in- 
side of the projecting parts of the 
casting which may be seen in Fig. 
10. The surface then was struck off 
level with the tops of the straight 
edges. The straight edges were then 
removed and the pattern lowered 
carefully into place. Sand was 
tucked in from the outer edges to 


fill the space left between the former 


location of the straight edge and the 
outside edge of the pattern After 
the bottom was finished a wood 
frame was erected on the floor 
around the mold to form the flask 


for the portions of the pattern above 
the floor level. This flush 
with the top of the Sand 
then was rammed along 
the sides of the pattern. 

Ramming the 


frame was 
pattern. 

carefully 

the next 


cope was 
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Most of the alumin’im alloy castings 
Casting Co. 


ished, it was lifted off and placed to 
aluminum-silicon alloy. 


include an aluminum-zinc alloy devel- 
for high pressure 
This particular alloy is used 


terior of the mold inspected for dam- 
oped by the firm 
manufactured 


inches in diameter, 
14 inches long with a wall thickness 


rammed in the pattern, removed and are from 6% 


1000 pounds per square inch, internal 


Due to the small available melting 


without failure. A number of physi- 














Standard Group Issues 
Year Book 


Important standardization activities 
in many American industries during 
the past 12 months are described in 
the Year Book of the American Engi- 
neering Standards committee, just 
issued. Forty-nine new standards and 
40 new projects are listed for numer- 
ous branches of industry and engi- 
neering, including mechanical, civil, 
electrical, mining, wood and textiles. 

As a foreword to the Year Book, 
James A. Farrell, president, United 
States Steel Corp., summarizes the 
benefits of standardization to industry. 
The discovery or the development of 
the best processes and practices possi- 
ble with the present-day knowledge 
and the extension of these as stand- 
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Large Castings of an Aluminum-Silicon Alloy. The Metal Thickness Varies from % to %-inch 











an open flame furnace of 350 pounds 


ladle heater fired from above by nat- 
requirements 
metal was melted all this equipment 


used was to melt a 350-pound charge inches for the minimum. 


removed on a band saw manufactured 
Machine & Foundry 
brushing of cast- 


ladles which were placed in the ladle 
Grinding and 


machine manufactured by the Norton 


charges were melted about 


pounds of molten metal was available Co., has been moved to 5101 Lakeside 














ards to all branches of industry is 
cited in the report as the object of 
the standardization movement. The 
Standards committee has adopted 111 
national standards up to the present 
time and is now working on 164 other 
standardization projects. Progress re- 
ports are issued from time to time 
covering various developments. 

Continual contact is maintained by 
the committee with the 19 national 
standardizing bodies in foreign coun- 
tries with the constant exchange of 
standards and _= specifications. The 
committee receives daily many re- 
quests from abroad for American 
standards or for information about 
standards in use here. Important ac- 
complishments of the committee are 
its work on preferred numbers, safety 
codes, unification of engineering sym- 
bols, electrical standards and me- 
chanical standards. 
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Plan European Tour for 1929 


Delegation of American Foundrymen Will Attend International Con- 
gress at London in June, 1929, and Will Inspect Foundries 
in Great Britain and on the Continent 


URING the past winter the 

committee on international re- 

lations of the American Found- 
rymen’s association, has been engaged 
mainly on preliminary arrangements 
for the Third International Foundry- 
men’s congress which will be held in 
London, June 11-15, 1929, under the 
auspices of the Institute of British 
Foundrymen. The first International 
congress was held in Paris in Sep- 
tember, 1923; the second was held in 
Detroit in September, 1926. 

Officials of the Institute of British 
Foundrymen will be hosts to the 1929 
congress. Plans which have been 
agreed upon provide for the American 
delegation leaving New York either 
May 11 or 15, 1929, in order to arrive 
in England in time for a three weeks’ 
preconvention tour of England and 
Scotland which will include several 
days in London prior to the opening 
of the congress on June 11. 


Visits of Historical Interest 


On the preconvention tour such im- 


portant British foundry centers as 
Birmingham, Manchester, Glasgow, 
Newcastle, Sheffield and Derby will 


be visited. Elaborate arrangements 
will be made by the different branches 
of the Institute of British Foundry- 
men for the entertainment of the 
visiting foundrymen on this tour. The 
program will include plant inspections 
and many sightseeing excursions. The 
latter will include points of great 
historic interest such as Warwick 
Castle, Shottery, Stratford-on-Avon, 
Guys Cliffe, Kenilworth Castle, Loch 
Lomond, Scotch Highlands, the Duker- 
ies, Haddon Hall, Windsor Castle, etc. 
After the international congress, va- 
rious continental postconvention tours 
are contemplated. 

The itinerary of the preconvention 
tour has been arranged as follows: 


Saturday, May 11—American foundrymen leave 
New York, if sailing on cabin steamer. 

Wednesday, May 15—American foundrymen 
leave New York. if sailing on fast steamer 

Wednesday, May 22—Due to arrive in London. 

Thursday, May 23—Proposed banquet in Lon- 
don. 

Friday, May 24—In London. 
sightseeing by motorcoach, 
cipal places of interest. 

Saturday, May 25—Whole 
motorcoach to Windsor, 
Eton, etc. 

Sunday, May 26—In London. At 

Monday, May 27—-Leave London by rail for 
Leamington, thence excursion by motor- 
coach to Shakespeare country. visiting War- 
wick Castle, Stratford-on-Avon and Kenil- 
worth Castle, returning to Leamington, 
thence rail to Birmingham. 


Whole day town 
visiting the prin- 


excursion by 
Court, 


day 
Hampton 


leisure. 
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Tuesday, May 28—In Birmingham. Plant 
visitation. 

Wednesday, May 29-—Leave 
morning train for Derby. 


Birmingham by 
Plant visitation. 


Thursday, May 30—Leave Derby for Man- 
chester. 
Friday, May 31—In Manchester. Plant visi- 
tation. 


Saturday, June 1—Leave Manchester by motor- 
coach for Keswick. 

Sunday, June 2—Continue by motorcoach from 
Keswick to Glasgow via Penrith, Carlisle, 
Annan and Dumfries. 

Monday, June 3—-In Glasgow. Plant visitation. 

Tuesday, June 4—Continue by motorcoach from 
Glasgow via the West Bank of Loch Lo- 
mend to Balloch, Inversnaid, Ardlui, Glen 
Falloch, Criandarich to Lochearnhead. Lunch 
at Lochearnhead hotel. Continue by motor- 
coach via Strathyre, Callander, Trossachs 
Pier, Doune, Stirling and Linlithgow to 
Edinburgh. 

Wednesday, June 5—In Edinburgh. 

Thursday, June 6—Continue by 
from Edinburgh to Newcastle, 
Melrose, Abbotsford, Dryburgh, 
and Otterburn. 

Friday, June 7—Continue by motorcoach from 
Newcastle to Sheffield via Ripon, Fountains 
Abbey, Harrogate and Leeds. 

Saturday, June 8—In Sheffield district. 

Sunday, June 9—Leave Sheffield by rail for 


motorcoach 
via Lauder, 
Jedburgh 


London. 

Monday, June 10—In London. 

Tuesday, June 11—First day of International 
Foundrymen's congress. 


Second day of congress. 
Institute banquet. 


Wednesday, June 12 
Excursion by motorcoach. 


Thursday, June 13—Third day of congress. 
Overseas banquet. 
Friday, June 14—Fourth day of congress. 


Proposed excursion by special steamer down 
the River Thames to Margate, etc. 


Saturday, June 15—Final day of congress. 
American delegation leave London for post- 
congress continental tours. 


This program will be subject to 
considerable modification before it is 
finally adopted. During the week of 
the congress itself in London, what is 
expected to be the largest exhibition 
of foundry and shop equipment ever 
held in Europe, will be staged under 
the auspices of the British foundry- 
men’s organization. At the sessions 
of the congress, papers will be read 


and discussed by the world’s most 
prominent foundrymen. 
Expect Large Party 
It is expected that at least 200 


American foundrymen will attend this 
big event next year. Thomas Cook 
& Son, 585 Fifth avenue, New York, 
has been appointed official travel 
agent of the tour. 


Since the announcement of the tour 
at the Philadelphia convention of the 
American Foundrymen’s association, a 
surprisingly large number of foundry- 
men have made inquiry as to details 
regarding the tour, indicating that 
marked interest is being displayed 
almost a year in advance of the event. 

The committee on international re- 
lations now consists of H. Cole Estep, 
the Penton Publishing Co., Cleveland, 


chairman; L. L. Anthes, Anthes 
Foundry Ltd., Toronto; G. H. Clamer, 
Ajax Metal Co., Philadelphia; Vincent 
Delport, Penton Publishing Co. Ltd., 
London; Stanley G. Flagg Jr., Stanley 
G. Flagg Co., Philadelphia; and Verne 
E. Minich, American Foundry Equip- 


ment Co., Mishawaka, Ind. The per 
sonnel of the committee will be con- 
siderably enlarged during the next 
few months. 


Sells 


Large Equipment 
To Chevrolet 


The C. O. Bartlett & 
Cleveland, has received a 
tract for material handling equipment 
from the Chevrolet Motor Co., Sag- 
inaw, Mich., involving approximately 
6,000,000 pounds of material and with 
a value of $700,000. This contract 
follows one of similar character but 
involving a little less material, which 
was placed by the Buick Motor Co., 


Snow Co., 


large con- 


Flint, Mich., and was completed in 
1927. 

The contract with the Chevrolet 
company involves equipment for han- 
dling sand, molds and castings for 
quantity production work. When com- 


plete, the plant is expected to have 
a melting capacity of 1600 tons per 


day. In addition the C. O. Bartlett & 
Snow Co. will supply a_ ventilating 
system for the shakeout equipment 


and a plant to take care of hot core 
sand and waste sand from the clean- 
ing mill, as well as unloading, elevat- 
ing, screening and charging equip- 
ment for coke and limestone, conveyors 
for collecting cupola slag in a water 
trough and equipment for facing sand 
preparations. 


Maintains Regularity in 
Strength Tests 


The Fort Pitt Malleable Iron 
McKees Rocks, Pa., exhibited a month- 
ly record of strength, yield 
point and elongation at the castings 
exhibit at the Philadelphia convention 
of the American Foundrymen’s 
ciation. This record was presented to 
demonstrate the regular production of 
malleable cast iron with uniform, 
high physical properties. 


Co., 


tensile 


asso- 


vt 
—_ 
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ASTER the knowledge of find- 
M ing costs yourself. Know 

costs, and attack costs. Many 
concerns are constantly given setbacks 
in their work of developing and car- 
rying on scientific cost accounting in 
their businesses by competitors in the 
same field who do not apply cost find- 
ing methods. Thus many cost find- 
ing plans are disregarded after they 
are well along the road in successful 
management because competitors dis- 
regarding costs cut prices below the 
cost and profit ratio. The solution of 
this difficulty is to propagandize cost 
finding, urge it and teach it. Don’t 
let the economic wrongs of others en- 
tirely obscure your vision. 

No matter how good the physical 
layout of your plant may be, or how 
valuable and efficient your machinery, 
management and working forces have 
been developed, if you don’t know 
your costs you are not successful in 
your business. 

Of course, it must be borne in 
mind that cost knowledge, essential 
business asset that it is, must be tied 
up with intelligent management, good 
working forces, proper equipment and 
physical properties or: it becomes a 
toy. 

After all, no business or industrial 
enterprise is a success if it has not 
made profits at the end of the year. 
We are in business for profit first and 
last. Profits must be made so that 
the business can expand and so that 
the personnel of an organization may 
advance. The volume of business 
must increase steadily. You may talk 
of being in business for service, but 
service after all 
an end. The real objective is profits. 
We have seen business organizations 
fail because of rendering too much 
service, and others go under because 
they gave too little service. To 
tain profits, costs must be studied. 

Cost knowledge is of the most vital 
importance in setting prices of prod- 
ucts. Fixing of one-half 
cost and one-half demand. The best 
tool of diagnosis in business is costs. 


is only a means to 


ob- 


prices is 


To increase plant efficiency you 
must know costs. When you study 
costs analyze specific items so that 


The author is a member of 
Ogilvie, Chicago, consulting engineers. - 
stracted from an address before the Screw 


Machine Products association, Chicago, May 17. 
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Uniform Cost Accounting Is Key To 
Many Business Problems 


By Dr. Arthur E. Swanson 


you can attack them. Attack all your 
costs after you have analyzed them. 
You may be accustomed to a 5 per 
cent loss perhaps in the purchase of 
your scrap material. You take this 
as a matter of course, but if you 
stop to analyze this item further you 
probably will find that this loss may 
be reduced to 2 per cent. If you suc- 
ceed in reducing this cost 3 per cent, 
you never again will be happy until 
you can keep your scrap-purchasing 
costs reduced to that extent. 


It is by no means simple to find 
costs. The difficulties challenge the 
wits of the best in business. That is 
one of the reasons why many con- 
cerns do not grasp the significance of 
costs. 

Another reason for lack of interest 
in cost finding is the fact that many 
enterprises have been started in a 
small way by craftsmen or mechanics 
who were interested primarily in mak- 


QUDUNNL EAA UT LAAN TUT 


Three Stages of Cost 
Development Work 


EVELOPMENT of group cost 
work divides itself naturally into 
three stages: First, propaganda, which 
is the dissemination of information 
showing what it means to know costs. 
Many members of the group do not 
know costs and do not realize what 
their costs can do for them. 
The second education in 
different methods, and needs to show 
what a cost system should do for each 


stage is 


need. A plan for each one is essen- 
tial. 

The third stage is the adoption of 
allowing for comparisons 
One of the 


values of a system is lost if compari- 


a system 


between plants. main 


sons cannot be made. 

The first step may take months or 
years, while the second should require 
only months, and the third is a matter 
of weeks only. The result is uniform 
classification, and uniform accounting. 
This comparison of 
items of cost like depreciation, obso- 
working time, 
matters of judgment, and 


makes possible 


lescence and normal 
which 


may make a vast difference in appar- 


are 


ent costs, with differing policies. 










ing the product. Thus original costs 
were simple, being largely direct 
labor costs, and as the concern pro- 
gressed it continued to get along well 
without exact cost knowledge. Costs 
do not trouble the heads of some 
concerns who have passed into a 
sphere of indifference as regards their 
costs of operation. 

Unfortunate experiences in cost 
finding, perhaps due to a poor system 
that was tried out is another reason 
for indifference in setting up cost 
systems. Don’t fight a straw man in 
such a case but learn good cost sys- 
tems. 

Don’t let the cost of getting costs 
discourage you. The method is worth 
the expense. Unless a concern is so 
impoverished as to be in virtual bank- 
ruptcy, it can devise some sane meth- 
od of cost finding. This disregard of 
costs by competitors, of course, is 
demoralizing. Then it is up to the 
leaders in any industrial group to 
propagandize cost finding, to educate 
others in the need for cost finding 
methods, to create a demand for cost 
finding, to develop appreciation of 
cost finding. 

Make you cost finding classifications 
as uniform as possible, but not until 
you first have cultivated an appre- 
ciation of cost finding among your 
competitors. Uniformity in cost meth- 
ods helps make all groups the same 
cost language. 

Executives should master and know 
costs of their operations at first hand, 
rather than to delegate this work 
to someone else. It means study, but 
it must be done. 

As a business progresses the prime 
costs should dwindle and the 
burden increase. As the burden grows 
in relation to the prime costs, so the 
business progresses, and a plant that 
is able to turn out a product with 
automatic machinery finds its prime 
costs steadily reduced, although the 
capital costs may be many times as 
heavy as when the business was less 
successful. 

An able executive of any buiness 
must be a teacher, an educator. Sel- 
dom is a business man a failure as an 
executive if he has the qualities of 
an instructor. More and more 
the executive must 
to instruct 


cost 


able 
business learn 


and educate. 
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WHICH 


Should Apply 


—THEORY OR PRACTICE? 


Part Il 


T IS difficult to understand the 
oft-made statement that with a 
ratio of seven of manganese to 


one of sulphur that the whole 
of the sulphur is in the man- 
ganese sulphide condition. How is it 


that even with this ratio, if you in- 
crease the sulphur in your charge, 
leaving the other elements the same, 
your resultant castings are harder and 
the combined carbon higher? The 
same effect takes place if you increase 
yout sulphur by adding it down the 
spout of the airfurnace. The resultant 
rolls will be deeper in chill. There 
are thousands of tons cast under these 
conditions and some take five to six 
hours to set. If you tell me equi- 
librium conditions have not been at- 
tained, we are not interested, as it 
is evident they never would be under 
ordinary foundry conditions. 

There is no doubt that sulphur exists 
additionally to manganese sulphide in 
assocaition with the carbides either 
in solution or as a ternary eutectic. 
With regard to manganese sulphide (a 
weak brittle material, rotten as a 
carrot, Stead calls it), its addition 
can only be considered as the lesser of 
two evils. Fortunately its volume is 
never large, but being nonsoluble in 
molten iron, it may segregate in im- 
portant spots and cause damage out 
of all proportion to its volume. 

Young, speaking of manganese-sul- 
phur balance, states “Certain diesel 
cylinder liners came to a_= most 
disastrous ending through that cause, 
the failure being a mystery to every- 
one, until the unbalanced sulphur and 
its effect were discovered.” Coming 
from such a source, it is a pity Mr. 
Young did not take us more fully 
into his confidence, giving both 
analyses, micrographs, and his _in- 
terpretation of same; for the result 
would have been of great value to 
many. Unfortunately most of us 
are obsessed with one idea and some- 
times fail to see the other points, as 
we shall later. The 


probably learn 
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Discusses Many Topics 
N THIS second section of Mr. 


Shaw's paper which was pre- 
sented at the Philadelphia 
vention of the American Found- 
rymen’s association, manganese 
sulphide, the evolution method 
for determining sulphur, the ef- 
fect of phosphorus, the effect of 
melting temperature, and the 
wide range of analyses covered 
by cast iron are discussed. 


con- 











series of analyses given in Table VIII 
by Young are not too convincing, 
but as the combined carbon is left 
out, it is hard to come to any con- 
clusion. It could be held the last 
two gained strength from the excess 
manganese. He also states in the 
same paper, “It is possible—even 
probable that sulphur and manganese, 
together, are the most vital combina- 
tion in cast iron.” 

Before leaving the sulphur question 
is would be well to give another warn- 
ing concerning the unreliability of the 
evolution method with moderately 
high sulphur. We seldom could obtain 
check results by the two methods, 
nor could several outside firms when 
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asked to check our test results. 

Recently Crome tested 40 samples 
by both evolution and _ oxidation 
methods. In ten cases, both methods 


gave near results. In 19 the results 
varied 50 per cent, the remaining 17 
fell between the two extremes. Stating 
there was a popular idea that by an- 
nealing, the correct result would be 
obtained by the evolution method, he 
tested 15 samples after annealing, by 
both methods. The results were re- 
markably close, but instead of agree- 
ing with the original oxidation value, 
they checked with the original evolu- 
tion result. An amount of sulphur 
equal to the original difference had 
been lost. Whether this fact has 
anything to do with the difference 
in the behavior of the manganese 
sulphide and iron sulphide in the 
Baumann test, might be investigated. 


Crome states, “In spite of the same 
period of reaction, the same acid 
concentration, and conditions other- 
wise equal, and particularly the same 
sulphur content, prints were colored 
much darker by the manganese sul- 
phide than the iron sulphide; obvious- 
ly the solubility of manganese sul- 
phide in acid, is greater than iron 
sulphide. 

Phosphorus is definitely know to be 
injurious to but its effect on 
cast iron is not so clear. Stead 
Hatfield, and others have investigated 
the ternary alloy, iron-carbon-phos- 
phorus, and there is a fair knowledge 
to this extent, but no work has been 
done with the remaining elements 
added except experiments by 
the japanese with silicon present. 

The whole trend of modern work 
has been to limit the phosphorus to 
about 0.3 per cent, the limit of 
solubility. On the other hand, from 
a list I have taken from all sources, 
there is no doubt high tensile results 


steel, 


some 


are obtained with, up to 1 per cent 
phosphorus. 

Both Lowry and Piwowarsky say 
that phosphorus shows an _in- 
creased resistance to wear with in- 
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creasing phosphorus up to 0.9 per 
cent while Lehman from service condi- 
tions on brake blocks, comes to the 


conclusion that phosphide eutectite has 

















a harmful influence on the wear, as it 
tends to form a grinding substance. 
Young also found that “Corrosion by 
sea water is hastened by increase of 
phosphorus.” From our experience, 
over a period of 15 years with about 
50 tests per week, it was proved that 
with increase of phosphorus the re- 
lation between the transverse and 
tensile altered, the transverse and de- 
flection result dropping with increase 
of phosphorus. This was confirmed 
by Field, Hyde, and others and also 
by the list of collected analyses. One 


Fig. 2—Bar L1, Silicon, 2.5 
Per Cent; Combined 
bon, 0.75 Per Cent. Fig. 3 
—Bar L2, Silicon, 2.3 Per 
Cent; Carbon, 
0.67 Per Cent. Fig. 4 

Bar L5, Silicon, 2.3 Per 
Cent; Combined Carbon, 
0.65 Per Cent. Fig. 5—Bar 
H1, Silicon, 1.39 Per Cent; 
Combined Carbon, 0.89 Per 
Cent. Fig. 6—Bar H3, Sili- 
con, 1.39 Per Cent; Com- 
bined Carbon 0.83 Per Cent. 
All Etched 
Magnified Diameters 


Car- 


Combined 


Specimens and 


100 


of Wheeler’s is given as an example 


in Table IX. 

The best paper for some _ years 
was one by MacKenzie, the result 
of several years work and comprising 
some thousands of tests. The dis- 
cussion which follows was equally 


important because it touched the vital 
issues. MacKenzie’s are 
“That for each type of casting the 
maximum strength will found at 
the phosphorus content com- 
patible fluidity. For castings 
shock is of 


conclusions 


be 
lowest 

with 
im- 


where resistance to 





portance, low phosphorus irons should 


be used, but ordinarily no _ trouble 
will be experienced with phosphorus 
running up to 0.8 per cent if the 


carbon and silicon are correctly pro- 
portioned to give the strength de- 
sired.” 

Smalley took exception to the last 
point, stating that between 0.25 and 
0.8 per cent of phosphorus is a 
delicate and dangerous region of phos- 
phorus in producing differential freez- 
ing, and where there is a change of 
section and the formation of phos- 


phides is thrown out, it tends to cause 


porosity and spongy places. This is 
in line with Harley’s and _ other 

Coventry manager’s experiences. 
Bolton also pointed out that in 


gray iron, metallurgists assumed that 
“the eutectic form was the only one 
occurring in iron; that was not 
so, you have in the lower phosphorus 


cast 


irons, a solid solution steadite. It 
is not a eutectic alloy in any sense 
of the word and can be shown micro- 
scopically. It is not until you have 
about 0.5 per cent phosphorus in 
east irons that are fairly high in 
pearlite that you get the eutectic 
alloy.” 

Having dealt with the chemical 
composition there are two other 
variables that do not affect steel to 


the same extent; first, cupola practice. 


Perhaps the exhaustive trials car- 
ried out by Rudeoff for the German 
iron founders, illustrates this. The 
object was to ascertain with what 
degree of certainty similar physical 
properties could be obtained in a 
number of foundries using the same 
prescribed material and working on 
the same lines. Specialists of ac- 
knowledged standing supervised each 
“ast. Despite the use of the same 
mixture, the results varied widely, 
transverse figures ranging from 21.5 
to 27.5 tons (48,160 to 61,600 Ib.), 
while the tensile gave values from 














Table 
Analyses Given by Young 


Mn to Pounds Trans. 
‘lotal sulphur strength on 
Carbon Silicon Phosphorus Sulphur Manganese ratio Bar 12’’x1’’xl’’ 
3.45 1.62 1.08 0.122 0.27 2.2 tol 1747 
2.43 1.47 0.60 0.231 0.23 1.0 to 1 2341 
3.37 1.56 1.21 0.137 0.28 2.0 to 1 2352 
3.47 1.47 0.61 0.220 0.41 1.9 tol 3528 
3.38 173 1.14 0.112 0.58 5.2 to 1 3662 
3.41 1.05 1.05 0.129 0.51 4.0 to 1 3786 





Vill 





rc cC.C Si Sulphur Mn 
3.05 0.75 1.27 0.07 0.47 
3.08 0.63 1.41 0.10 0.43 
3.06 0.76 1.30 0.12 0.30 





Table IX 
Data Presented by Wheeler 


transverse Tensile strength Brinell 
Phos. strength tons (2240 lbs.) hardness No 
0.75 3767 15.2 228 
1.04 3472 15.5 228 
30 3136 15.4 P28 






Pounds 
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10.75 tons (24,080 lb.) to about 15 tons 
(33,600 lb.) per square inch. Next, 
each foundry was to aim at a trans- 
verse of 17.8 tons (39,872 lb.) with a 
deflection of 0.28 inch and an upper 
limit of 21.6 tons (48,384 Ib) with a 
deflection of 0.39 inch with their own 
mixtures. Here again there were 
wide fluctations, the range being 21.5 
to 31.3 tons (48,160 to 70,112 Ib.) 
and from 11.5 to 16 tons (24,760) to 
35,840 Ib.). It is difficult to account 
for these variations under the fixed 


conditions and we, in this country, 
work nearer. 
After the investigations of Elliot, 


Piwowarsky, Kerpely, Emmil, and the 
lately Homma, there is no doubt that 
high melting temperature has a great 
effect on the resultant metal. You 
are familiar with Piwowarsky’s results 
—Homma’s confirm these. He made 
a series of experiments and found 
that with increased melting and cast- 
ing temperature, he increased both 
depth of chill and hardness. He 
then carried out further trials, taking 
the metal up to 1500 degrees Cent., 
then lowered it to various tempera- 
tures and poured, thus by keeping the 
maximum temperature constant and 
then varying the casting temperature, 


he showed there jis little change in 
hardness or depth of chill, so casting 
temperature may not be the vital 
matter we think, and the variation 
in several investigator’s results may 
be due to neglecting to note the 
tapping or melting temperatures. 


There is another side to this issue. 
We, who have charge of a foundry, 


all know that to cast cold leads to 
hard castings. For instance, Evans 
of Derby noted that in casting a 


number of cylinders from one ladle, 
if there was a complaint from the 
machine shop regarding hardness of 
one or two cylinders in that batch, 
it was nearly in every case the last 
one or two cast. This is easily ex- 
plained, being due to the chilling ef- 


more than one investigation, where 
the given casting temperature was 
below the liquidus. Those crystals 
and others formed inside the mold, 
will never go into solution again and 
it is futile to expect reliable results 
under these conditions. 

The question naturally arises, how 
is it no serious attempt has been 
made to study the effect of each 
element on a base material containing 
the other elements in the lowest pro- 
portions found in cupola metal? The 
simple fact is the investigation is 
too large for any one university to 
undertake. After all, their object 
is to educate. Any special research, 


Fig. 7—Bar H6, Silicon, 
1.39 Per Cent; Combined 
Carbon, 0.78 Per Cent. Fig. 
8—Bar S1, Silicon, 1.13; 
Combined Carbon, 1.26 Per 
Cent. Fig. 9—Bar S3, Sili- 
con, 1.13 Per Cent; Com- 
bined Carbon, 0.84 Per 
Cent. Fig. 10—Bar S7, Sili- 
1.13 Per Cent; Com- 

Carbon, 0.79 Per 
All Specimens Etched 
Magnified 100 Diam- 


eters 


con, 
bined 
Cent. 
and 


can post 


be undertaken by 
graduate students or those who re- 
ceive a special grant. Even the 
British Cast Iron Research association 
could not hope to undertake it without 
exhausting both the patience and the 
interest of its members. The position 
is best summed up by the late Pro- 
essor Jeremy Porter: “If each of 
the six elements is varied in only 
seven proportions, and each resultant 
metal tested by each of the twenty 
physical properties, 2,352,980 dif- 
erent experiments would be required.” 


only 








fect of the mold. In going through At the same time it might be possi- 
figures for this paper, we have noted ble with the aid of the universities 
Table X 
Synthetic Iron for Tests 
Total carbon Silicon Manganese Sulphur Phos. 
Suggested base material 2.5 0.5 0.5 0.03 0.3 
Suggested increases { 3.0 1.0 0.8 0.08 0.8 
13.5 1.5 1.1 0.11 1.1 
Table XI 


Total Combined 

carbon carbon Silicon 
3.38 0.65 2.30 
3.56 0.83 1.39 
3.54 0.54 1.13 





Cast Iron Used by Beeny 


Manganese Sulphur Phosphorus 
0.51 0.08 1.0 
0.55 0.11 0.86 
0.53 0.115 1.0 
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situated in gray iron centers (Bir- 
mingham, Sheffield, Manchester, New 
castle, and Glasgow) together with 
the help and supervision of the British 
Cast Iron Research to 
tackle the problem in a modified form. 
There is no difficulty in obtaining an 
iron containing the content 
of each element found in any casting. 
This would not vary from end to end 


association 


lowest 


of the pig bed by anything like 
the amount given in_ several of 
the investigations using a syn- 
thetic base as shown in Table X. 


























If each element is varied in three 
proportions, as shown, this would 
cover nearly all the high test irons. 
The low silicon and low carbon com- 
binations would require to be cast in 
heated molds. Even this modified 
program would entail 1944 different 
mixtures. How many physical proper- 
ties to be considered could be ar- 
ranged, but cooling curves would be 
useful. The melting and casting tem- 
peratures are vital and could be fixed 
at 10 per cent and 5 per cent, re- 
spectively, above Dr, Hanson’s liquidus 
curve for the corresponding silicon 
content. 

The question the increases 
element are to be made, is 

The addition of high per- 
ferrosilicon or ferroman- 
direct to the melt under in- 
is too drastic and masks 
or inertia of dissociation 
usually found. Adamson before the 
Iron and Steel institute (London) 
stated, “It was well known that the 
addition of high grade ferrosilicon to 
white or mottled iron produces, and 
in close gray iron retains, the graph- 
ite in its most finely divided state, 
and thus gives a much closer grained 
iron than if the same silicon content 
were obtained from melting a _ high 
silicon pig iron.” Our air furnace 
practice confirms this, viz: that for 
the same depth of chill from ladle 
sample, the silicon content is often 
four points higher if softening of 
bath has been made with ferrosilicon 
instead of silicon pig. 

The same thing applies if you 
increase your manganese by additions 


of how 
of each 
important. 
centage 
ganese 
vestigation 
any lag 


down the spout, to cupola. metal. 
Campion says, “The same_ results 
were not attained by additions of 
manganese down the spout.” This 


also confirms our experience over a 
number of years. 
You obtain a loss of sulphur by 
adding manganese down the spout 
if you hold the metal some time, 
but never find much loss in the ladle 
even if the manganese to sulphide 
ratio is higher, as charged. We had 
about a 10 per cent loss of chrome 
when charged into the furnace 
ferrochrome, but on remelting 
resultant metal in the cupola, 
further loss took place. 
These examples could be 
plied. Homma, using a_ 0.08 
cent silicon Swedish pig, on drastically 
lifting the silicon to 1.98 per cent, 
found that this metal always gave 
a deeper chill and hardness (as much 
50 another iron 
drastically 


as 
the 
no 


multi- 
per 


as per cent) than 
that had not 
treated, although the former, as used, 
was higher in both carbon and silicon, 
carbon and 1.98 
the first case, 


been So 


viz: 3.75 per cent 


cent silicon” in 


per 
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while the latter had only 3.48 per 
cent carbon and 1.67 per cent silicon. 


The best method to make additions 
of any one element to an investigation 
was the one used by Dr. Hanson, 
where from the standard base metal 
he made a special alloy containing 
fairly large percentages of the ele- 
ment, say 10 per cent in the case of 
manganese and _ phosphorus, 
with 1 per cent for sulphur. With 
carbon, the difficulty would be to 
obtain even the 6.8 per cent found in 
Dr. Hanson’s but it might be 
possible to reach 4.5 per cent carbon 
without unduly oxidizing the silicon 
and manganese in the base metal. 
Then a 50-50 mix would give you the 
highest carbon required in the investi- 
gation. Roughly, 10 per cent of the 
other alloys containing silicon, man- 
ganese, phosphorus or sulphur as the 
case might be, would give you the 
maximum required additions, and made 
in this would allow for the 
usual reactions found in _ ordinary 
work. The remaining points § are 
equally important, viz: fix the size or 
sizes of the test pieces and the size 
of the box in which the test pieces 
are to be and cast in. If 
cooling curves of the sand are to be 
taken, the position of the end of the 
relation to the casting 


silicon, 


case, 


manner 


molded 


pyrometer in 
is to be given. 


Obtain Pearlitic Structure 


With a 1.2-inch bar it is possible 
to obtain an all-pearlitic structure as 
shown in Figs. 2 to 10 with widely 
varying total carbon and silicon, and 
even with different sized bars as shown 
by Beeny’s paper which was published 
in the Foundry Trade Journal, April 
24, 1924 which illustrates this point. 
He used three mixtures of the 
analyses given in Table XI. 


From each analysis he cast bars 
14, %, %, 1 and 1% inches in diam- 


eter in one box, all top run from 
the same runner, yet all these bars, 
with the exception of the %-inch from 
the last mixture, showed an all-pearl- 
itic structure right across the bars. 
An examination of the micrographs 
shows a wide difference in both the 
pearlite and graphite _ condition. 
Mr. Maurer’s results, Stahl und Eisen, 


Oct. 1927, confirm. 

Take Maurer’s No. 66 with total 
carbon and Si 4.46 per cent and 
No. 98 with total carbon and Si 
5.25 per cent, both are all-pearlitic; 
examine photos 42, 42A, 42B, on 
page 1811, all three again show an 
all-pearlitic structure, but again a 
coarsening of graphite and pearlite 
due to (a) mold being heated to 250 
degrees Cent., and (b) to 450 degrees 
cent. 





Apprentices in Contest 
Awarded Prizes 


Owing to some unexplained delay 
in transit, the steel castings destined 
to enter the apprentice molding and 
patternmaking contest staged in the 
exhibition hall during the recent con- 
vention of the American Foundry- 
men’s association in Philadelphia, did 
not arrive in time to be considered. 
This limited this feature of the con- 
vention and exhibition to an exami- 
nation of the patterns and gray iron 
submitted from a_ highly 

number of places. 

All the patterns reflected credit on 
the who made them and = all 
might be used with perfect propriety 
in commercial The three 
judges appointed were limited to minor 
considerations in coming to a decision. 
For example although the blueprint 
from which the patterns were made 
distinctly specified that they should 
be painted in accordance with the 
color scheme adopted by the pattern 
committee of the 
association, 


castings 
gratifying 


boys 


practice. 


standardization 
American Foundrymen’s 
three patterns were colored different- 
ly and therefore were eliminated at 
the beginning. 

First prize was awarded to No. 61 
made by Frank F. Cuzzone, General 
Electric Co., Schenectady, N. Y. Sec- 
ond place was given to No. 2, made 
by Arnold Behrens, Milwaukee Pat- 
tern & Manufacturing Co., Milwaukee. 
Third place was awarded to No. 31, 
made by John Anderson, John Deere 
Harvester Co., Moline, Il. The 
judges were Joseph Goostray, Hunt- 
Spiller Manufacturing Corp., Boston; 
Pat Dwyer, THE FOUNDRY, and John 
D. McDonald, Bucyrus-Erie Co., Erie, 
Pa. 


In the gray iron 
first prize was given No. 
by Peter G. Bathgate, Brown & 
Sharpe Manufacturing Co., Provi- 
dence, R. I. Second place was given 
to No. 74, made by George Shuster, 
Olney Foundry Co., Philadelphia, and 
third place was given to No. 75, made 
by Antillo Rocchi, Cresson-Morris Co., 
Philadelphia. The judges in this con- 
test were J. F. Murphy, University of 
Pennsylvania; B. D. Fuller, White- 
head Bros Co., Cleveland, and Pat 
Dwyer, THE FOUNDRY. 


casting contest 
94, made 


Upson, for 
district 


the 
manager, 


Charles H. past 
twenty-three 


the Dodge Mfg. Co., has become con- 


years 


nected with the sales organization of 
the Chain Belt Co., Milwaukee. Mr. 
Upson will have charge of the sale 


of chain and transmission machinery 


with headquarters at Cincinnati. 
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Fig. 1—Left—Ornate 
sign Made from a Full Pattern. 








Fireback De- 
Fig. 





2—Right—Plain Back Containing only 


Border and Date 





Romans Made Iron in England 


By J. H. Every 


USSEX and the verges of Surrey, 

Hampshire and Kent in_ the 

sputh of England, were the scene 
of a vanished industry. No evidence 
is available to show that the iron 
deposits were worked before the Ro- 
man invasion, but certain it is that 
the swarthy legions thrown into Brit- 
ain by Caesar set up crude furnaces 
and no doubt increased their prestige 
among the simple country folk by ex- 
ercise of necromancy that transformed 
stones and clay into weapons, cook- 
ing utensils, tires for chariot wheels 
and murderous knives fastened to 
these same wheels, a rather neat touch 
designed to insure elbow room for 
the driver. 

In the present state of some of the 
highways particularly on Sundays and 
other days of recreation, one is in- 
clined to regret the passing of some 
of the good old customs. 

Location of Sussex on the compara- 
tively narrow English channel which 
separates England from France, prob- 
ably is the factor responsible for the 
settlement of the Romans in this sec- 
tion. Sand stone cliffs at Hastings 
stretch away to the mass of chalk 
known as_ Beachy Head. Passing 
Brighton, the Seven Sisters and the 
celebrated Seaforth Head comes 
to the large expanse of fertile plain 
at the base of the western hills. Sev- 
the Rother, Ashbourne, 
Ouse, Adur and Aron ris- 
ing among the woods glades of 
the Weald and east to 
west were of great importance to the 
They sup- 


one 


eral streams, 
Cuckmere, 
and 
flowing from 


industry in the old days. 


plied the power required at the fur- 
nace and forge. Probably the Ouse 
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cnd its tributaries contributed the 
most, but the little Cuckmere with 
its feeders drove the bellows at the 
Heathfield and Waldron furnaces. 


Remains of iron works for convert- 
ing the ore into pig and others where 
the pig was forged are scattered far 
wide up and down the country- 

Many place-names remain to 


and 
side. 





Traces Iron History 
H. EVERY, prominent foundry 


proprietor of Lewes in the 
county of Sussex, England for 
many years, has indulged his 


hobby for collecting iron antiques, 
both wrought and cast, and prob- 
ably has the finest private collec- 
tion of this kind in that country. 
A keen student and investigator 
he has delved into the history of 
iron making in England and per- 
sonally has examined most of the 


localities where mute evidence 
still remains to show that at an 
early period, iron was reduced 


from the ore and later converted 
and for 
At a recent meet- 


into utensils weapons 
peace and war. 
ing of the London branch of the 
Institute of British Foundrymen 
Mr. Every discussed this subject 
the title “A Vanished In- 

and illustrated his de- 


scription with a number of slides 


under 
dustry” 


including several taken in his own 
The 
ticle is slightly abridged from the 


muscum. accompa nying ar- 


original presentation. 











connect the with the past. 


For example we still have Huggett’s 


present 


Furnace, Miner’s Arms, Ordnance 
Bank, Cinder Hill, Cinderford and 
Cinder Banks. 

Explorers taking samples of slag 
at many of these places have found 
pieces of Roman pottery. The late 


Charles Dawson found a small statuet 


and had it sent to Woolwich where 
an analysis showed that it was iron, 
probably one of the first iron cast- 
ings made by the Romans in Eng- 
land. 

The earliest known piece of cast 
iron authentically dated 1450 is a 
grave slab in Burwash church bear- 
ing the inscription “Pray for the 
soul of Joan Collins.” Appropriate 
enough at the time perhaps when 


every person in the community knew 
Joan, but presenting little appeal be- 


yond that of idle curiosity in this 
twentieth century with nothing to 
show whether Joan was a child or 


a maid, a wife or a widow, a comely 
matron or a shrewish old virago. 
Either the Romans or their pred- 
ecessors carried on the industry in 
a larger way than has been surmised. 


In the period to which we usually 
ascribe the first development of the 
industry, the so-called middle ages 


1400-1600, running streams _ invaria- 
bly were utilized to furnish the neces- 
sary power. Traces of work- 
ings have been found far from 
Therefore, it is rea- 
that a bellows 
even 


ancient 
away 
running water. 
sonable to suppose 
worked by hand or 
simpler method employed. 

Ancient 


was some 


was 
slag heaps may be foun 


in many places. Road repairers in 


523 




















the county of Sussex have been dig- 


ging into ancient slag piles to the 
extent of 2000 or 3000 cubic yards 


per year since 1870. Occasionally coins 
and pieces of pottery have been found 
in this slag. 

Old iron masters built 
a stack of firewood with 
charcoal with a quantity of ore piled 


may have 
covered 


in a cone on top. Suitable shafts 
extending through the mass would 
supply the necessary air for com- 
bustion. Some of the material was 
bound to melt and run down to the 
bottom. Iron melted in this manner 
would hardly be fluid enough to sep- 


slag in 
strong- 


arate from the slag. In fact 
the old dumps is impregnated 
ly with iron, 

About the year 1500 the first crude 
blast furnaces introduced from 
abroad. They were built as truncated 

feet high, slightly ta- 
with fire resistant 
kept filled with alternate 
charcoal and The 


were 


several 
lined 
and 


cones, 
pered, ma- 
terial 


layers of ore. 


blast was supplied by two pairs of 
blowers. 

Iron is not a _ difficult metal to 
melt. My grandfather who died in 





1887 melted iron in a sugar hogs- 
head from 1830 to 1832. It was lined 
with brick and clay and reinforced 
with iron hoops. A _ horse walking 


around in a circle furnished the power 
for driving the fan. 


Streams that rise in the forest 
land of Sussex furnished most of 
the power required in the old iron 
works. Ravines and valleys across 
the Weald still show traces and in 


some cases the actual dams construct- 
ed by the old iron masters. I have 
traced at least 20, the largest at 
Brede with a length of 360 feet and 


a sectional area equal to that of a 
fairly large railroad embankment. 


Iron from the furnace was tapped 
out into a sand bed of the usual type, 


prevalent universally up to a few 
years ago and still in use in many 
places. I have a pig from one of 


these early heats in my museum and 


to all appearance it might have been 
made yesterday. 
Beds of sandstone, some _ contain- 


ing iron, also nodules of iron in clay 
are spread all over the Weald of Sus- 

feet in diame- 
bed and digging 


hole 6 or 7 
the 


sex. A 


ter was dug in 


Fig. 4—Some of the Rare and Curious Examples of Early Cast and Wrought 


lron Work in the Museum of J. H. Every, Lewes, 


Susser, Engla nd 





Fig. 3—In this Fire- 

back the Patterns Evi- 

dently Were Stamped 
on the Sand 


was continued until the sides of the 
hole threatened to collapse. The 
miners may have tried a light tim- 


bering but in all probability the trou- 
ble and expense of bracing the walls 
of the pit induced them to abandon 
it after it had been enlarged to an 
approximate diameter of ten feet and 
about the same depth. Much 
trouble was experienced in digging a 


less 


new pit in the immediate vicinity. 
This phase of the industry was at 
its height about 1550. 
Charcoal for Fuel 
In ancient times even as_ today 


the countryside thickly wooded 
and charcoal was made in great quan- 
tity. Evidence still is in existence 
to show where the charcoal 
pared. If the turf is disturbed 
these areas a layer of 
charcoal will be found. 
wood although generous 
exhaustible and regulations soon were 
placed in force to the num- 
ber of trees that might be destroyed. 
Complaints arose from various com- 
munities. No felled 
within four miles of the South Downs. 
Inhabitants between Brighton and Rye 
complained that the exhaustion of lum- 
ber was depriving them of their ship 
building industry. 


was 


Was pre- 
ovel 
disintegrated 

Supply of 
Was not in- 


govern 


trees might be 


Manufacture of cannon had become 
quite an important 
middle of the eighteenth century. In- 
teresting the production, 
particularly at Heathfield, still are in 
existence. Charges are set down for 


carrying wood to the furnace by the 


industry by the 


records of 


cord—128 cubic feet—also for mov- 
ing ore and pig iron. Ore was known 
as mine and was divided into two 
grades, veins and bottom mine. Ac- 
counts were rendered for supplying 
three gun patterns. The stipend of 
the foundryman was 7s fd ($1.50) 


for each Founday. Between the years 


1734 and 1740 guns to the number of 
236 with a total. weight of 200 tons 
were made. Tendency to increase the 
size of the guns is found in the rec- 
ords for 1740-41. During this period 
the foundry turned out 117 guns, but 
the total weight is given as 336 tons. 
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Gun making was carried on for many 
years during which the gunmaker’s 
wages are given as £3 ($15) a week. 
This probably was the amount paid 
the gaffer, out of which he in turn 
paid his 

Other interesting castings made 
about this period include the iron 
fence erected around the newly-built 
St. Paul’s cathedral. The contract was 
taken by the Gloucester furnace, Lam- 
berhurst on the borders of Kent and 
Sussex, but according to popular re- 
port certain parts of the contracts 
were sublet. The palisading is of 
massive cast iron with long wrought 
iron spikes the top rail. A 
section was some years ago 
and taken to America. A small por- 
tion was taken to Lewis where it 
now may be seen in the Archaeological 


helpers. 


fixed in 
removed 


museum. 
Guns Probably Cored 


refer 
struc- 


many instances 
wheel. An old 
ture existing near Maresfield until a 
short time ago was known as the 
Boring Wheel Mill. Guns were taken 
to this and similar establishments to 
be bored and finished. According to 
popular report and tradition the guns 
cast solid and afterward bored 
out, but this belief is open to ques- 
tion. More probably the guns were 
cored roughly to nearly the right bore. 
From what is known of the primitive 


Records in 
to the boring 


were 


mechanical appliances of that period, 


boring a straight hole 
feet of solid metal 
Average price paid 
£19 ($95.00) per 


the task of 
through & or 10 
seems impossible. 
for the guns was 
ton, 

An order for nineteen guns 16 feet 
in length and capable of throwing a 
24-pound shot was executed for the 
lord lieutenant of Ireland and in 1753 
the king of Sardinia had 70 guns 
made to the value of £2087 ($10,435). 
Gun making ceased about 1755. All 
the equipment taken from the 
Heathfield furnace to Maresfield where 
Mr. Molineaux started a forge and 
where the name still commands re- 
spect. A total of 253 tons of pig 
iron was in 1770 and reference 
also is made to various castings in- 
cluding pans, garden rollers and fire 
backs. This is the last year shown 
in the records. Apparently the in- 
dustry ceased at that time, a few years 
than at Ashburnham. 
producing an _ iron 
that might be forged and _ welded 
brought the forge into use. The 
bellows employed for blowing the forge 
was driven by water power and the 
water power in turn was derived 
from a dam or pond from which the 
water fell on an overshot wheel. Many 
of these still are in existence 


was 


made 


earlier 


Necessity for 


dams 
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and still are known under their an- 
cient names, hammer ponds. 

After the water had served its pur- 
pose it was used again on a lower 
level to drive a tilt hammer, a de- 
vice attached to a long beam actuated 
at one end by a number of cams or 
projections on a suitable shaft. The 
heavy hammer head fell by gravity 
each time the opposite end of the 
beam was tripped automatically. A 
piece of pig iron was heated almost 
to the melting point and then ma- 
nipulated under the hammer until it 
became ductile enough to be forged 
to any desired shape. 

Toward the close of the eighteenth 
century the blast furnace industry 
languished and finally died in Sussex 
with the blowing out of the Ashburn- 


nace after it has been blown out for 
repair, but whether this condition was 
found in comparatively small fur- 
naces running on charcoal fuel for 
short periods, is conjecture. 
Rhys Jenkins who 
study of the Wealden 
try suggests that 
water to drive the 
mers was responsible the 
of the industry. Cutting the 
affected the rainfall. However, 
principal reason was that about that 
time enterprising men in the Mid- 
lands discovered that might be 
melted with coal or coal 
verted into coke. The industry 
then as now centered around the fuel 
supply. Crude methods for making 
coke were practiced in the early days. 


open to 
has made a 

indus 
lack of 


and ham 


iron 
possibly a 
bellows 
decay 
forest 


the 


for 


iron 
with 
iron 


con- 











Fig. 5—Example of an Early Fireback in Which a Rope Was Employed to 


Form the Border. 


Apparently the Figures for the Date 1632 


ham furnace in 1825. Many causes 
are given including the lack of fuel. 
Enormous quantities of standing tim- 
ber had been destroyed and reforesta- 
tion at that time was not practiced. 
Local tradition places the closing of 
the works on the intemperate habits 
of the operators. Even in those days 
a few courageous people were direct- 
ing attention to the effects of the 
demon rum. 
site of 
lends 


One item discovered on the 
the old Ashburnham furnace 
credence to the intemperate theory. 
This is a solid block of iron 2 feet 
in diameter by 15 to 18 inches thick. 
The natural inference is that for some 
reason vigilance was relaxed and the 
iron was allowed to freeze in the 
furnace. In modern blast furnace 
practice a salamander, that is an ac- 
cumulation of unmelted iron, always 
is found in the bottom of a fur- 


The Letters Were Stamped in the Sand Individually Whil« 


First Were Mounted on a Block 
About 1844 my father 
foundry in which coke was employed 
for melting the the cupola. 
He bought coal and converted it into 
coke in a little home-made oven. 

A typical old cottage 
long sloping roof covered with 
and lichen nestles in a 
in the neighborhood. 
owner’s house. A 
alongside served for an office. 

John Hobday, the last worker in 
the Sussex iron industry, died as re- 
cently as 1883. Even 50 years ago 
any person seeking information on this 
vanished industry might had it 
first hand. 


operated a 


iron in 


Sussex with 
moss 
secluded 
This 


small 


spot 
the 
building 


was 


have 


Some interesting examples of cast- 
ings made by the early iron masters 
still are in existence. These include 
a considerable number of fire backs 
in addition to the for St. 
Paul’s cathedral and slabs in 


railing 
local 








many graveyards. Wadhurst church 
contains 18, varying in size from the 
smallest up to some quite large and 
pretentious. 

The most interesting castings in the 
list are the firebacks, a casting prob- 
ably unknown even by name to the 
majority of present-day foundrymen. 
They are relics of the days when the 
chimney corner was a huge cavern 
in which whole logs were burned. The 
fire was built up against the wall of 
the house and rapidly destroyed the 
stone or brick unless suitable pro- 
tection was provided. Some _ clever 
foundrymen, with the idea probably of 


opening up a new market, conceived 
the idea of protecting the back of the 
fireplace with a cast iron plate. 
In the beginning the plates 
quite plain, but later many 
of ornamentation were placed on the 
face side. Ornaments on the back 
of the plate could not be seen when 
the plate was in position. Also in 
the early days all the castings were 
poured in open sand molds from di- 
rect metal, therefore sand impressions 
only could be taken on one side. In 
some instances a complete pattern 
was used, but usually the ornamental 
effect produced by pressing the 


were 
forms 


was 





individual part in the sand either at 
one or at several points. This may 
be noted particularly in Fig. 3 where 
the figure of a little boy is repeated. 
Other designs used by these early 
open sand artists included lengths of 
rope in various positions, royal arms 
of queen Elizabeth and king Charles, 
arms and crests of local magnates, 
geometrical and decorative designs, and 
a large number of designs, classic and 
otherwise, borrowed from France and 
Belgium. Recently a considerable de- 
mand has arisen for these antique fire- 
backs, and as a result many spurious 
imitations are in circulation. 


Improvises a Charging Truck 


HARGING an annealing oven in 
C: malleable foundry always is a 
plant trans- 
usually 


some 
Tiers 


problem of 
Annealing pots 
and tiered at 
the ovens. 
of four or five pots may be 
moved quickly and placed in the 
ovens for annealing with power trucks 
specially designed for this purpose. 
Hand trucks sometimes are used, but 
with one of these it takes five or 
six men to negotiate a tier of four 
or five loaded pots. Recently a truck 
designed for annealing oven work in 
met with an ac- 


major 
portation. 
charged 
from 


are 


distance 


an eastern foundry 
cident and was put out of commission. 
To meet the emergency, the superin- 





tendent found a standard lift truck 
available in the machine department, 
with a little assistance from the 
blacksmith’s shop, converted this for 
use in loading ovens. The result is 
shown in the illustration. 

Two 3 x 3-inch structural 
forged with a 14-inch offset 
bolted to the platform with the offset 
portion overhanging at the rear. On 
top of these 1 x 3-inch bars bent up- 
ward at right angles formed a steady- 
semicircular guide 


angles 
were 


ing support. A 

piece made out of a scrap piece of 
%-inch plate was bolted to the top 
of these upright bars and the truck 


A loop of wire 
the fourth pot 


was ready to operate. 


rope caught around 


fh 
zy 


/ 


/ 


ioe >» 





Maintenance department of an Eastern shop adapts 


526 


of the 
tier 


upright 
snuggly 
This 
that 
kept 


and around the top 
bars held the whole 
against the semicircular guide. 
proved so. satisfactory 
truck has been 


scheme 
the improvised 
in service. 

A. B. Benson, formerly 
and treasurer, Conveyors’ 
America, has been appointed general 
manager of the Joseph Harrington 
Co., Harvey, IIl., a subsidiary of the 
Whiting Corp. The appointment of 
Mr. Benson, who has had a 
perience in power plant work, will per- 
Joseph Harrington, president of 
company, to 


secretary 
Corp. of 


wide ex- 
mit 
the 
the 


more time to 


the 


devote 


engineering work of firm. 





standard lift truck to special service 


THE FouNDRY—July 1, 1928 
















Are 


By Harry Guilbert 


NE of the most difficult phases 
of accident prevention is to 


persuade workmen to protect 
their most valuable asset, namely, 
sight. However, goggles are worn 
universally in the repair shops of the 
Pullman Co. I shall describe briefly 
how this was the 
face of ridicule, opposition, ignorance, 
indifference and lack of co-operation 
upon the part of the men themselves. 


accomplished in 


humani- 
The 


sec- 


Goggles essential for 
tarian and economic reasons. 
first needs no explanation. The 
ond is answered by the losses in the 
states of Pennsylvania and New York 
alone. New York paid out in com- 
pensation $1,703,235 for eye accidents 
last year. Assuming that compensa- 
tion payments to employes consti- 
tuted only 20 per cent of the total 
cost of accidents to the employer, 
these accidents cost the state $8,516,- 
175 in 12 months. In Pennsylvania, 
6842 eyes were destroyed from 1916 


are 


to date. Included in this figure are 
175 cases in which both eyes were 
lost. In the year 1925, Pennsylvania 


paid out $886,599 in compensation 
alone. Conservatively speaking, this 
represents an economic loss of about 
$5,000,000. 


Any campaign against eye injuries 


will be defeated without the support 
of the management. The president 
of the Pullman Co. is in full accord 
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Goggles 


Should Be Worn 
Where the Eyes 
in Danger 








~~ 


— Must Come From _ the 


Management. Harry Guilbert, 
Safety Engineer, the Pullman y 
Co., and William MacLaren, 


alt 








Work Is Successful 


N RECENT years industry has 
awakened to the fact that ac- 


cidents do not pay, both from 
the humanitarian and the eco- 
nomic standpoints. Large sums 


of money have been spent to in- 


stall protective equipment and to 


educate the employe in safety. 
The author of this article is re- 
sponsible for the safety and 
health of approximately 40,000 
employes of the Pullman Co., 
scattered in yards and_ shops 
throughout the country. The suc- 


cess of the work he is carrying 
forward is shown in the fact that 
in five has 
been lost on the properties of the 


years, only one eye 


Pullman company. Mr. Guilbert 
became connected with that com- 
pany over five years ago. Be- 


fore that time he had a number 
of years of experience in accident 
prevention work and was connect- 
ed for some time with the United 
States Steel Corp. The article is 
abstracted from an address de- 
livered before the joint meeting 
of the National Committee for 
the Prevention of Blindness and 
the National Safety council in 
Chicago. 








vays Wear Goggles in the Plant 








with the 
has backed the work to the limit and 
has spared no expense to bring about 
the desired results. 


efforts being made, always 


The various types of goggles to be 
worn is a subject in itself and shall 


be touched upon but briefly. There 
are goggles for every conceivable 
type of hazard, from hot metal to 
dust. The most expensive goggles 
are the cheapest in the long run. 
A good goggle lens should be strong 
enough to resist all ordinary im- 
pacts; have a clean surface, be free 
from waves and scratches, be rela- 
tively free from prisms; be relatively 
free from focus. 


It is imperative that the new man 
be provided with goggles, properly 
fitted, before he starts on the job. 
A metal case should be furnished in 
which to keep them. This is 
investment inasmuch as _ it 
the life of the goggles. 

To encourage men to wear goggles 
consistently, it is absolutely essential 
that superintendents, managers, fore- 
men and leaders set the example by 
protecting their sight. Imagine a 
chipper’s reaction when his foreman, 
without goggles, stands in the danger 
zone and asks the workman why he 


a wise 
prolongs 


is not wearing his. Goggles must 
be fitted correctly. No two noses are 
alike. Adjustments must be made 


as often as necessary. Give the safe- 


527 











ty inspector a pocket repair kit which 
will enable him to make adjustments 
and repairs right on the job. Visi- 
tors, irrespective of their station, 
should never be permitted to walk 
through the various departments un- 
less their eyes are protected. 

Defective vision is another 
ject in itself and one which has been 
greatly exaggerated for ulterior mo- 
tives. Our employes are given a 
pair of stock goggles and if after 
a fair trial, the recipient complains, 
then he or she is given an eye ex- 
amination and furnished with special 
goggles which cost from $4 to $6 per 
pair for which the company pays. 

An oculist at Pullman Car Works, 
made an examination of the eyes of 
4000 men. Analysis of the 4000 cases 
showed 1139 cases, or 28.5 per cent, 
have normal vision without lenses 
and 400 cases, or 10 per cent, can be 
brought to normal by lenses. This 
makes a total of 38.5 per cent who 
are or can be made normal, leaving 
61.5 per cent who cannot be made 
normal by glasses. Some of these 
men are letter ignorant and the ex- 
act status of their visual acuity is 
difficult to determine. If we accept 
20/30 as near enough to normal vis- 
ion for practical purposes, we have 
2290 or 57.25 per cent who have good 
vision without lenses. This, of course, 
gives a rosier picture. 


sub- 


Some companies insist that men 
engaged in occupations such as grind- 
ing, handling hot metal, chipping, 
riveting, bucking, boiler making, etc., 
goggles. However, painters, 
glaziers, wood workers. upholsterers, 
carpenters, plasterers, etc., have been 
lose eyes. What’s” the 
Goggles—a good sound in- 
for obvious reasons. 


wear 


known to 
answer? 
vestment 


Goggles Save the Eyes 


I have handled over 1000 pairs of 
goggles, the lenses of which were 
completely shattered by flying ob- 
jects, without injury to the wearer’s 
I have also collected quite a 


eves. 

number of goggles with the lenses 
completely obscured with hot metal, 
and while men were burned about 
the head and face. the eyes were 


saved from injury. 
of goggle alibis which 
given are as_ follows: 
my eyes. They give me 
Examination by oculist 
will determine whether or not there 
is defective vision. If so, he should 
be provided with special lenses. 


A number 
often are 
“They hurt 
a headache.” 


“They ‘fog-up’ and I can’t see 
through them.” Rub both sides of 
lenses with a piece of Ivory soap, 


wipe with dry cloth. This will pre- 


vent fogging for several hours. 


528 


“They make me look funny.” Bet- 
ter look funny with two eyes, than 
pathetic with one. 

“Goggles are heavy.” The fact 
is they weigh about 1% ounces, 
little more than an ordinary pair of 
glasses. There is no comparison be- 
tween the weight and the protection 
they offer. Better suffer temporary 
inconvenience than permanent loss 
of vision. 


Needed by Many Workers 


“Why should I wear them? There 
are men in other departments who 
never wear goggles.” Granted that 
a man chipping a casting is exposed 
to a greater hazard than a man at 
a wood machine. The fact remains 
that scores of men in woodworking 
plants have lost eyes as a result of 
being struck by slivers of wood. 

These constitute a few of the ob- 
jections raised by men, none of 
them, of course, being logical and 
they all can be smoothed out by in- 
dividual talks and personal interest 
upon the part of the safety man. 
While a great deal of difficulty is 
experienced in persuading men with 
two eyes to wear goggles, I have yet 
to learn of a case where a man with 
one eye objected to protecting his 
remaining orb. This I feel bears out 
my contention that goggles are ab- 
solutely practicable and can be worn 
by anyone, irrespective of his occupa- 
tion. 

In my opinion, there is no such 
thing as a trivial eye injury because 
to see, the vital spot (the pupil of 
the eye) is exposed and injuries are 
always serious for the following rea- 
sons: 

The act of seeing depends primari- 
ly upon keeping the “window” (the 
pupil) of the eye clean. 

The area of eye ball being so 
small, renders removal of foreign 
bodies an intricate and delicate opera- 
tion. 

Recently a man lost his sight due 
to infection from pneumonia germs 
which entered the eye on a chip of 
steel. Foreign bodies, as you know, 
are alive with bacteria. 

A foreign body easily can 
the eye and cause astigmatism. The 
patient is then in the same state 
as one looking through a rain-soaked 
windshield 

As stated before, the management 
must make the first move. Goggles 
cost money—so do eyes. An eye is 
worth $3300 in the state of New York. 
Three thousand three hundred pairs 
of goggles can be obtained for this 
amount. 

We have expended about $75,000 
for eye protection. Twenty-five thou- 


distort 





amount was 


this 
By this I mean 
prescriptive lenses for workmen with 


sand dollars of 
for special goggles. 


defective vision. No sane _ person 
will question this expenditure be- 
cause it prevents loss of sight and 
saves money. It means better work 
and more of it. It inspires men with 
confidence. They can go about their 
duties without fear of flying slivers 
of steel, hot metal, wood, etc. In the 
case of special goggles, it means in- 
creased production, to say nothing of 
the protection afforded the man who 
is industrially blind, that is, with 
vision up to 1/10 normal in either 
eye. 

Artificial limbs made today are al- 
most life-like. Forty thousand glass 
eyes are imported each year. They 
are works of art and sometimes hard 
to distinguish from the real thing, 
but unfortunately the wearer can- 
not see through them. 

During the past twelve 
have tried every conceivable method 
known to human ingenuity to get 
men to wear goggles, such as spectac- 
ular bulletins, horrible examples, 
pleading and threatening, promulgat- 
ed rules and regulations which are 
useless unless they are enforced; in 
fact everything along persuasive and 
educational lines, with small results 
and often none at all. It is my firm 
conviction that the goal for which 
we are striving will never be at- 
tained until a mandatory ruling is 
issued to the effect that every employe 
in the shop must wear goggles while 
on duty. This rule is enforced 
the shops of the Pullman compan 
and is the reason why goggles are 
worn universally. 


years I 


Membership Increases 


At the annual meeting of the As- 
sociation Technique de Fonderie de 
Paris, held on March 14, it was 
pointed out that the number of mem- 
bers of the association substantially 
increased during the financial year. 
On March 31, 1927, the membership 
was 581, and in the period of twelve 
months 250 new members joined the 
association. For various reasons 22 
members were taken off the roll, so 
that on March 31 the total member- 
ship was 809, as against 581 twelve 
months previously. It was stated 
that the annual meeting of the French 
association would be held this year 
in October. 


The annual summer outing of the 
Pittsburgh Foundrymen’s association 
was held at The Pines, Perry high- 
way, Saturday afternoon and evening, 
June 30. 
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Carbon-Silicon Ratio 


Determines 


PHYSICAL (QUALITIES OF MALLEABLE 


FUNDAMENTAL requirement 
A for producing good quality 

malleable cast iron is that all 
the carbon be in chemical combination 
in the white iron as cast. A corol- 
lary to this is that the carbon be so 
combined that it can be annealed, that 
is, completely changed to free temper 
carbon under heat treatment. 

For the purpose of the present dis- 
cussion, we shall assume that, as is 
the case under normal conditions of 
manufacture, except for negligible 
amounts, only the usual six chemical 
elements are present in the metal 
namely, iron, phosphorus, manganese, 
sulphur, carbon and silicon; that the 
phosphorus is within the malleable 
limit of 0.200 per cent, and that the 
manganese-sulphur ratio is 
maintained as brought out in an 
article under that title which ap- 
peared in THE Founpry, Sept. 15, 
1927. With the decks thus cleared 
for action we have to consider only 
those factors that affect the condi- 
tion of the carbon in the white iron 
casting. 

There are three factors that deter- 
mine whether or not the carbon in the 
casting will be combined entirely or 
partly free. These factors are: Cast- 
ing temperature, the rate of cooling, 
and the relation between the silicon 
and carbon in the casting. 


proper 


Temperature Has An Effect 


The higher the casting temperature 
the greater tendency to produce com- 
bined carbon. As the requisite is to 
have all the carbon combined, at first 
thought it would seem desirable to 
cast malleable as hot as_ possible. 
However, this is more than offset by 
the undesirable effect that the higher 
the casting temperature the greater 
the shrinkage. So, in actual practice 
the best temperature for casting is 
that which is just hot enough to fill 
completely the mold without misruns. 
Therefore, the casting temperature 
usually will be controlled within such 
reasonable limits that its variation 
will have little to do in determining 
the condition of the carbon. 

On the other hand, the speed of 


THE FouNpRY—July 1, 1928 


By L. E. Gilmore 


cooling which is given as the second 
factor affecting the combination of 
the carbon with iron as iron carbide, 
has a more decided effect than the 
temperature of casting. The faster 
the rate of cooling the greater the 
percentage of combined carbon. The 
variables that may modify the speed 
of cooling are: Casting temperature, 
time of dumping molds, the thickness 
of sections in the casting, and the use 
of chills or chill molds. 


Is Specialized Method 


Use of chill molds is a specialized 
method of casting. Because of the 
great speed of cooling, all the carbon 
will be in combination in castings of 
much greater thickness of section or 
of higher silicon than would be the 
case when casting in green sand 
molds. In a lesser degree, chills 
placed in the mold will tend to hold 
the carbon combined in the parts of 
the casting in contact with the chills. 


Of still less influence on the speed 
of cooling is the casting temperature 
and the time of dumping, both of 
which become standardized largely in 
usual foundry practice. The varia- 
tion in thickness of section of the 
many different castings found in a 
jobbing foundry is the variable that 
will cause the foundryman the great- 
est trouble so far as controlling the 
speed of cooling is concerned. As 
already indicated, the use of chills 
against heavy sections and prompt 
dumping of molds are aids in holding 
the carbon combined. These methods 
may fail to cool the heavier sections 
with sufficient speed and unless resort 
is made to chill molds it is necessary 
to balance the silicon and carbon per- 
centages that all the carbon be com- 
bined. 


Keeping in mind the effect of cast- 
ing temperature and the variables that 
affect the rate of cooling, we come 
to the most important factor for con- 
trolling combined carbon in the white 
iron casting and that is, the relative 
amounts of silicon and carbon in the 
casting. Other variables being con- 
stant, the higher percentage of car- 
bon the lower the silicon must be to 


keep all the carbon in combination 
This is illustrated in the accompany- 
ing chart and will be brought out 
more in detail later in the discussion. 
With carbon constant, the _ thicker 
the section, the lower the silicon must 
pe; or on the other hand, with constant 
silicon, the thicker the section the 
lower the carbon. 

In molten iron all the carbon is in 
chemical combination. As the iron 
freezes and cools, under normal con- 
ditions, it is the relative quantity of 
silicon and carbon that determines 
how much, if any, of this combined 
carbon will be precipitated as graph- 
ite, that is, free carbon. At one end 
of the series of iron-carbon alloys that 
range from steel to gray cast iron, 
we have steel with comparatively low 
carbon and low silicon; at the other 
end is gray iron with high silicon and 
high carbon. The white iron casting 
which by annealing becomes malleable, 
lies between these two extremes. 


In the ordinary steel with carbon 
not greater than about 1 per cent and 
silicon not over 0.40 per cent, all the 
carbon will be retained combined as 
cast. In the general range of gray 
iron with silicon varying usually from 
1% to about 3 per cent, depending 
on the type of casting, and with total 
carbon from 3 to 3% per cent, the 
larger part of the carbon will be pre- 
cipitated as graphite under normal 
cooling conditions. Usually about 0.50 
per cent carbon, or somewhat more, 
not exceeding 1 per cent, is retained 
combined in gray iron. 


Elements Must Be Changed 


For the casting to be malleablized, 
it is evident that either the silicon or 
carbon or both must be less than for 
gray iron casting. On the other hand, 
a larger percentage of both carbon 
and silicon than is found in steel is 
necessary to precipitate all the carbon 
during the annealing operation. 

Quality of malleable castings, other 
conditions being normal, is dependent 
on the amounts of carbon and silicon 
present and the balance between these 
two elements. Our problem then boils 
down to the determination of the re- 
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spective amounts of carbon and silicon 
that will give the most desirable cast- 
ing conditions with the highest physi- 
cal qualities. 

Let us for a moment take a glance 
through the microscope at a polished 
and etched section of normal annealed 
malleable cast iron. The microscope 
reveals the iron as a mass of ferrite 
grains, nearly pure iron, interspersed 
with small rounded particles of free 
or temper carbon. In other words, the 
continuity of the iron is broken up 
by microscopic particles of powdered 
graphite. These tiny spots or holes 
containing graphite weaken the iron. 
Obviously, by reducing the amount of 
temper carbon the iron will be strong- 
er. Therefore, the white iron that 
will produce the strongest malleable 
castings will be low in total carbon. 

The iron-carbon equilibrium diagram 
indicates that about 1.7 per cent car- 
bon is the minimum carbon in white 
iron for malleable cast iron. As iron 
with less than 1.7 per cent carbon 
freezes, all the carbon is present as 
iron carbide, in solid solution in the 
iron. With over 1.7 per cent carbon 
in addition to the solid solution, excess 
iron carbide that is cementite is 
present. It appears necessary to have 
this excess cementite to precipitate 
readily the temper carbon in commer- 
cial annealing practice. 

Heats with total carbon as low as 
1.8 per cent have been annealed with. 
out difficulty with routine methods of 
annealing. However, as the danger 
line below which there is difficulty in 
annealing appears to be about 1.7 per 
cent carbon, the wise foundryman will 
allow a substantial margin of safety 
for well above 2 per cent 


and aim 





iron. 


carbon in the hard white 

Another practical consideration for 
aiming well above the minimum car- 
bon is the matter of shrinkage. In 
this respect malleable castings lie be- 
tween gray iron and steel. Note the 
large risers required for feeding steel 
castings where carbons are usually 
under 0.4 per cent. 

Extensive experience in producing 
malleable castings with comparison of 
thousands of physical tests with chem- 
ical analyses has led to the following 
conclusions with respect to silicon and 
carbon in malleable cast iron. Any 
free carbon, graphite, in the white 
casting greatly reduces the strength 
and ductility of the annealed éasting. 
Whatever graphite is present in the 
white iron is like a mixture of that 
proportion of comparatively weak 
gray iron in the malleable. 

Ductility as measured by elongation 
of tensile bars is dependent on carbon 
and independent of silicon, unless, of 
course, the silicon is high enough to 
cause precipitation of graphite in the 
hard iron. In other words with 2.2 
to 2.3 per cent carbon in the white 
iron, the elongation in 2 inches on a 
standard %-inch diameter, annealed 
test bar will run from 20 to 25 per 
cent whether the silicon is 0.70 per 
cent or 0.90 per cent. On the other 
hand, with the same carbon a 0.90 per 
cent silicon bar may be 2000 or 3000 
pounds per square inch higher in ulti- 
mate tensile strength than a 0.70 per 
cent silicon bar. 

From the preceding consideration, it 
follows that the combination of great- 
est tensile strength and ductility for 
malleable castings is obtained with low 
carbon and high silicon, with the em- 


phasis on low carbon. In works prac- 
tice an effectively low carbon is be- 
tween 2.20 and 2.40 per cent carbon 
and a correspondingly high silicon is 
between 0.90 to 1.00 per cent. For a 
period of two years, month after 
month at one plant operating air fur- 
naces, by holding the average carbon 
between 2.20 and 2.30 per cent with 
silicons averaging between 0.85 and 
0.95 per cent, the elongation in 2 
inches averaged between 20 and 25 
per cent, tensile strength between 51,- 
000 and 57,000 pounds per square inch. 

With higher carbons, say 2.70 to 
2.80 per cent and a properly balanced 
silicon, an elongation between 10 and 
15 per cent with not much greater 
than 50,000 pounds per square inch 
tensile strength is to be expected. 
Metal melted in a cupola for malle- 
able with carbon limited by the melt- 
ing conditions from about 2.90 to 
3.20 per cent will average between 
40,000 to 50,000 pounds per square 
inch tensile strength with an elonga- 
tion in 2 inches from 6 to 10 per cent 
or a little better. 

With the foregoing conditions in 
mind, the successful malleable found- 
ryman will make his mixtures and run 
his furnaces so that the heavier sec- 
tions will have practically all the 
carbon combined. For abnormally 
heavy sections he resorts to chills to 
hasten cooling. 

To insure that heats will be tapped 
from the furnaces with the desired 
silicon and carbon, the larger malle- 
able foundries have followed the lead 
of the steel plants and are making 
preliminary analyses. A sample of 
shot iron or a chilled bar taken %- 
hour before the expected tapping time 
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THE 


CARBON-SILICON BALANCE. 


SILICON MUST BE DECREASED 


WHENEVER THE 


CARBON IS INCREASED, THE 
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and pounded up by an air hammer, 
can be analyzed for carbon, silicon 
and manganese, and for sulphur if 
desired, in a few minutes. Depending 
upon this analysis, the heat then can 
be tapped or held longer or additions 
made. In this way heat after heat 
may be tapped with chemical compo- 
sition within limits that will give the 
highest physical qualities when prop- 
erly annealed. 

In addition to or even in lieu of 
control by preliminary analyses the 
foundryman has a simple practical 
control method that is quite effective. 
One-inch test bars cast 1 hour, %- 
hour, and shortly before tapping, 
when cooled under standardized condi- 
tions and broken, will indicate when 
the heat is ready for tapping. With 
ladle tests indicating iron hot enough 
to pour the castings without misruns, 
a fractured test bar showing a few 
mottles—spots of free graphite in the 
hard white iron—indicates that all 
the carbon will be held combined in 
the castings. 

These hard iron test bars can be 
used not only to show when all the 
carbon will be combined in the aver- 
age casting but also as an indirect 
indieation of the chemical composi- 
tion of the iron in connection with the 
mixture made. Based on experience 
in operation of a particular furnace 
under routine conditions, an iron mix- 
ture can be charged so that the melt- 
ing loss through oxidation of carbon 
and silicon will be such that the car- 
bon will be reduced for example to 
2.4 per cent at the same time that the 
silicon is reduced to 0.90 per cent. 
Of course, sufficient manganese also 
would have to be provided so that 
enough is left at tapping time to 
neutralize the sulphur present in the 
mixture. 

Explains Chart 


With a mixture made on such a 
basis the few mottles in the final 
test bar will indicate not only a 
correct balance of carbon and silicon 
to keep the carbon combined in the 
white iron but also that the propor- 
tions of carbon and silicon are such as 


to produce high quality malleable 
castings after annealing. 
In the accompanying chart, any 


carbon-silicon analyses which would 
fall along the line A-B would give 
approximately the same number of 
mottles in a 1-inch diameter hard 
iron test bar. In other words, all the 
carbon in white iron castings can be 
kept in combination even with a wide 
range of total carbon, provided the 
silicon is correspondingly reduced as 
the carbon is increased. Any plotted 
analyses which lie above the line C-D 
will be low, or gray iron, the higher 
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above the line the greater will be the 
percentage of graphite. Any silicon- 
carbon analyses which fall below the 
line E-F will be high or quite white 
iron, and the further below this line 
the less readily will the iron anneal. 

Line A-B is approximately the ideal 
balance for carbon and silicon for 
castings of average thickness of sec- 
tion. The low carbon end of A-B will 
give the carbon-silicon analyses which 
will produce the most ductile and 
strongest malleable cast iron after 
suitable anneal. 

The following formulas are derived 
for the line A-B: 

Per cent silicon equals 1.5 minus 

per cent carbon divided by 4; or 

Per cent carbon equals 6 minus 4 

times per cent silicon. 

From a financial point of view it 
is most gratifying to the malleable 
founder that the mixtures which give 
the greatest strength and ductility are 
also those in which raw material 
costs are lowest. Pig iron is satu- 
rated with a fairly uniform high 
carbon content. Therefore, to pro- 
duce a casting low in carbon it is 
necessary to use a large proportion of 
malleable scrap and perhaps some 
steel scrap. 

A mixture with 40 to 45 per cent 
pig iron, about 10 per cent steel and 
the remainder malleable scrap gives 
good quality malleable. The silicon 
can be kept high enough by using pig 
with sufficiently high silicon. It may 
be necessary to add some manganese 
in the form of spiegel or ferroman- 
ganese. The carbon is kept low by 
the malleable and steel scrap used. 
Such a mixture is not only low in 
cost but also produces the highest 
quality malleable cast iron. 


Propose Wax Method for 


Iron Casting 


Question: We 
an extremely complicated 
which we think only can be made 
by the lost wax process. Can you 
give us any information on this sub- 
ject? The materials employed and 
the methods for making the pattern 
and mold? 


order for 
casting 


have an 


Answer: We wonder if you rea- 
lize the size and character of the 
job you propose to attempt. Man- 
ufacture of castings by the lost wax 


process is an art only practiced by 
men highly skilled through years 
of intensive training. From your 


letter head we note that you oper- 
ate an iron foundry and we natural- 
ly assume that you are thinking of 
making an iron casting. So far as 
we know the lost wax process only 
has been applied to the production 


of nonferrous castings. With the 
exception of a few interesting ex- 
amples made by a west coast foundry- 
man a few years ago and described 
in THE Founpry July 1, 1919, we 
know of no iron castings made in 
this country by this method. Even 
in the production of statuary and 
other complicated and intricate non- 


ferrous castings the piece mold 
method is used a great deal more 
extensively than the wax method. 


The piece mold, as the name implies, 
is a mold made up of a great num- 
ber of individual bodies of sand ar- 


ranged to form the various indenta- 
tions in the surface of the casting. 
The lost wax process for making 


nonferrous castings of intricate shape, 
is practiced quite extensively in some 
of the countries of Europe, also in 
the Orient where it is in the hands 
of highly skilled men backed by cen- 
turies of tradition in the prepara- 
tion of the materials and methods 
of application. Also where the ele- 
ment of time is not rated so highly 
as it on this side of the Atlantic. 
Any person attempting one of these 
jobs for the first time certainly is 
due for a series of disappointments 
before he succeeds. At various times 
articles have been published on the 
lost wax process, but so far as our 
reading has extended, none of these 
articles has given the exact for- 
mula for the material of which the 
molds are composed. It is referred 
to vaguely as a mixture of plaster 
and brick dust. The idea, of course, 
is that plaster by itself is not suf- 
ficiently porous nor refractory except 
for small quantities of nonferrous 
metal. Certainly plaster is not a 
suitable material into which to pour 
molten iron. It will fuse to the 
face of the casting. Fairly extended 
reference to methods practiced in art 
foundries, both lost wax and piece 
mold may be found in THE FOUNDRY 
for Feb. 1911, June 1 and July 1, 
1919 and in the April 1 and June 1, 
1927 issues. A brief summary of the 
lost wax process was presented on 
the How and Why page of THE 
Founpry Sept. 15, 1926. 


Discuss Foundry Sand 


Molding sand was the 
discussion at the regular June meet- 


subject of 


ing of the New England Foundry- 
men’s association, held Wednesday, 
June 13, at Boston. The principal 
speaker was H. B. Hanley, metal- 


lurgist, Whitehead Brothers Co., 
Rochester, N. Y. An invitation from 
the foundrymen of the Worcester, 
Mass., district to hold the July meet- 
ing in Worcester was accepted. This 


will be on Wednesday, July 11. 
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Alloys Affect Properties 


Gives the Effect of Various Metallic Additions Such as Zinc, Lead, Nickel, Cobalt, 


Manganese, 


HILE the influence of me- 
W atic additions in bronzes 
and brasses on the mechanical 


properties of these groups of alloys 
has been the subject of numerous 
comprehensive studies and _ experi- 
ments and much valuable data is 
available in technical literature, in- 
formation concerning the effect of 
these alloying metals on the casting 
properties of copper alloys is com- 
paratively meager, although quanti- 
tatively, there appears to be an ab- 
undance of articles and books touch- 
ing upon this subject. This appears 
to be due chiefly to the fact that 
while research workers as a rule, do 
not devote much of their time to 
practical problems of this nature, 
experts concerned with actual works 
production usually are restrained 
from publishing information collected 
through personal experience. 

It is for this reason, that expert 
opinion on the effects of the various 
alloying metals in practical foundry 
work vary almost as widely as there 
are foundries since these properties 
always are influenced by other more 
or less important factors, such “as 
melting and pouring conditions and 
temperatures, state and temperature 
of molds, nature of deoxidizers used, 
and the presence of other metals and 
alloys. Practical metallurgists and 
foundrymen, as a rule, are not suf- 
ficiently conversant with the nature 
and degree of these modifying fac- 
tors, often considering the final re- 
sults—representing the combined in- 
fluence of all these factors—the defi- 
nite result of the influence of the al- 
loying component of components ad- 
ded. 

It is possible, of course, to deter- 
mine definitely the modifying effects 
of all these factors, alone or in com- 


By Edmund R. Thews 


bination for each and every compound 
or alloy, and a discussion of this sub- 
ject must be restricted to general con- 
ditions only 

Considering first the fundamentally 
important casting properties of straight 
bronzes, shrinkage, expansion, and se- 
gregation, attention is called to the 
valuable experiments on_ shrinkage 
and expansion of tin-copper alloys 
during solidification and cooling car- 
ried out by Wuest, Metallurgie, 1909. 
Table I gives the degree of expansion 
and shrinkage and the respectives tem- 
perature. 

It is not necessary to dwell upon the 
degree and nature of the porosities 
caused and upon the other technical 
factors modifying or increasing the 
porosities, such as pouring tempera- 
tures, moisture etc. Porosities due 
to shrinkage easily are distinguished 
from those caused by moisture or the 
formation of gases. Well defined, 
smooth walled blow holes indicate ex- 
cessive moisture of the molds, while 
rough walled, indented porosities lo- 
cated throughout the lower sections 
of the castings point to the formation 
of gases within the metal. 


If the tin contents of bronzes grad- 
ually are replaced by zinc, the degree 
of contraction, or shrinkage, is in- 
creased rapidly. However, consider- 
able percentages of zine (10 per cent) 
will lower the degree of shrinkage if 
this element replaces the copper in 
the alloy. 

One of the most serious troubles in 
bronze founding is the defect due to 
segregation caused by low casting 
temperatures and excessively slow 
rates of cooling. Since the bronzes 
consist of two distinct phases freez- 
ing over a wide range of tempera- 
ture, casting conditions should be such 
as to cause the eutectoid to crystal- 


Phosphorus, Silicon, etc. on the Casting Properties of Bronze 


lize out in the form of small, evenly 
dispersed grains rather than to form 
a continuous network or large connect- 
ed conglomerations of crystals which 
decrease the tenacity and the resis- 
tance of the alloy against impact. The 
comparatively high degree of segre- 
gation of straight tin bronzes, reach- 
ing maximum values at a tin content 
of about 65 per cent, is shown clearly 
by the difference of colors displayed 
by the fractures of slowly cooled, 
heavy walled castings where the in- 
nermost sections are considerably 
lighter in color than the reddish col- 
ored sections along the surface of the 
castings. 

Tin spots often found in fractures 
do not necessarily indicate segrega- 
tion, since these may be caused by 
the development of unusually coarse 
crystals due to slow solidification of 
the bronze alloy. On rapid cooling 
the individual crystals of the phases 
are sufficiently small and thoroughly 
mixed to exhibit a uniform color. 
These light colored tin spots are not 
to be mistaken for tin sweat which is 
caused by liquation in high tin bronzes, 
particularly if rich in phosphorus. 
This actually represents a concentra- 
tion of the low melting point com- 
pound which fills up the cavities re- 
maining after freezing and _ subse- 
quent contraction of the alpha solid 
solution. Reducing the casting tem- 
peratures and providing for larger 
runners, which enable the casting to 
feed itself from the runners, will tend 
to eliminate this difficulty. 

However, tin sweat phenomena also 
are caused within the castings after 
these have been taken into service if 
the alloys are heated up to 620 de- 
grees Cent. for a prolonged period, 
when the light-colored, low-melting 
point compound exudes. The quanti- 

















Table I Table II 
- ° . 
Experiments by Wuest Results Obtained by Miller 
Composition Expansion Shrinkage Composition of alloys Expansion at the Coefficient 
Copper Tin Temperature Degree Temperature Degree Cu Sn Pb moment of solidifi- of shrink- 
per cent percent degrees cent. per cent degrees cent. per cent per cent per cent per cent cation in per cent age, per cent 
94.70 5.08 1032 0.085 786 1.66 92 & : 0.050 1.500 
89.65 10.23 980 0.122 706 1.44 97 7 1 0.055 1.517 
80.66 19.08 835 0.01 752 1.52 92 6 2 0.052 1.512 
92 5 3 0.047 1.687 
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ties exuded are very small and con- 
tain from 7 to 9 per cent more tin 
than the bulk of the alloy. If lead is 
present in the alloys, this also will 
concentrate in the tin sweat, while 
the phosphorus content of the sweat 
exceeds that of the alloy by 100 to 
200 per cent. The reverse is true in 
the case of zinc, the zinc content of 
the tin sweat usually amounting to less 
than one half or even one third that 
of the alloy proper. It is clear that 
since the bulk of the zinc present will 
enter the high melting point com- 
pound, little of this element will be 
found in these exudations. 


Nickel Effect 


Shrinkage of bronzes is influenced 
but little by the presence of 1 or 2 
per cent of lead, but is appreciably in- 
creased by 3 and more per cent of 
this element. Experiments carried 
out by Miller, Metallurgie, 1912, are 
shown in Table II. 

Segregation of lead from lead 
bronzes commences at 0.5 per cent 
lead and becomes quite pronounced at 
2.5 to 3 per cent lead although actual 
settling out of lead will not occur at 
percentages of less than 12 to 15 per 
cent, as long as the tin content of the 
bronze remains above 10 per cent. 
However, much higher percentages 
of lead—up to 30 per cent—may be 
added easily without causing appreci- 
able segregation phenomena if about 
1 per cent of nickel is added to the 
alloy. Experiments carried out by 
Guillet, Alliages Met. with an alloy 
containing 64 per cent copper, 5 per 
cent tin, 30 per cent lead, and 1 per 
cent nickel are presented in Table III. 


Gives 


This remarkable influence of nickel 
is due to the fact that on solidifying, 
the nickel constituents form a_ pecu- 
liar network throughout the casting, 
sinilar to that of copper in lead-tin- 
antimony alloys, which hold the lead 
in place. It is clear that even if in 
presence of nickel the lead bronze 
is practically uniform in nature, the 
lead is not alloyed or combined with 
the bronze constituents, but exists in 





Sample taken at 
Lower section, center .. 


Upper section, center .. 
Lower section, edge 
Upper section, edge 





Table Ill 
Lead Distributed Uniformly 


Copper per cent Lead per cent 


65.30 28.06 
65.40 28.39 
65.64 28.42 
65.34 28.28 








small amounts of iron will keep cer- 
tain limited quantities of lead from 
segregating. 

Lead bronzes containing 5 and more 
per cent of lead often will show a 
certain peculiar kind of porosity; 
small blowholes surrounded by numer- 
ous small lead crystals. It appears 
that this phenomenon is caused by 
partial vaporization of lead within 
the cooling metal. It is in no way 
connected with the increase of con- 
traction caused by higher percentages 
of lead, and the only way to prevent 
the formation of these blowholes is 
to pour the alloys at as low a tem- 
perature as possible. 


Cobalt Bronzes 


Straight cobalt bronzes are worked 
easily at percentages up to 10 per 
cent cobalt, best results being ob- 
tained with bronzes containing about 
4 per cent cobalt, and 6 to 10 per 
cent tin. 

In pouring cobalt alloys, attention 
should be paid to the fact that all 
cobalt bronzes possess a strong absorp- 
tive capacity for hydrogen and, to a 
smaller extent, for nitrogen and car- 
bon oxides which are liberated on 
solidification, causing swelling and 
porosity of the metal. Therefore it 
is necessary to melt these alloys in 
crucibles or electric furnaces and to 
hold them at the _ lowest 
fusion temperature some time before 
pouring. To avoid the porosity caused 
by the release of the absorbed gases, 
prolonged heating often is resorted to. 
However, best results are obtained if 
previous to pouring, the alloy is per- 
mitted to cool down below its freezing 
point; remelting it as quickly as pos- 


possible 


particularly evident in the case of an 
alloy consisting of 88 per cent cop- 
per, 10 per cent tin, and 2 per cent 
zinc to which 0.5 per cent cobalt is 


added, and which after having been 
drawn into wire gave the results as 
tabulated in Table IV. 

Iron if present from 1 to 1.5 per 
cent decreases the degree of expan- 
sion at the moment of solidification 
and increases shrinkage. The pres- 


ence of iron is supposed to improve 
the pouring quality of bronzes, par- 
ticularly concerning the formation of 
blowholes, and increasing the hardness 
of the alloys, but the general value 
of this element must be regarded as 
a rather doubtful quantity. It has 
been mentioned previously that similar 
to nickel, iron will keep considerable 
quantities of lead from segregating 
out of the alloy. 

Manganese in percentages of more 
than 1 per cent also decreases ex- 
pansion during solidification, although 
the corresponding increase of shrink- 
age is slight. Manganese often is 
added as a_ deoxidizing agent in 
bronze founding and will cause the 
formation of a fluid slag. However, 
attention should be called to the 
fact that perfectly satisfactory re- 
sults can only be obtained with man- 
alloys absolutely free from 
silicon, and iron. 


ganese 
carbon, 
Iron Is Present 


apply to 
since 


does not 
manganese, 


This statement 
bronzes high in 
while in ordinary bronze mixtures the 
presence of appreciable quantities of 
iron causes the castings to be black 
and dirty, it is an essential component 
of high manganese bronze mixtures 





the form of small pellets, or sometimes sible under a reducing slag cover, where it is protected against oxida- 

as skins disseminated throughout the and pouring immediately on reaching tion by the manganese present. 

metallic structure. Only on heating a temperature 100 to 120 degrees Therefore manganese bronzes contain- 

the bronzes to temperatures above Fahr. above melting temperature. ing 25 to 30 per cent manganese 

the melting point the lead goes into The favorable influence of small should contain 2 to 4 per cent iron 

mechanical solution. Besides nickel, percentages of cobalt in bronzes is which renders the castings strong 
Table IV Table V 


Effect of Cobalt Additions 





Results Obtained by Reinglass 





Dia- Elastic Elonga- Composition = 
Cobalt meterof Strength limit tion Con- Copper Tin Phosphorus Silicon Tensile strength Elongation 
per cent wiremm. kg/sq. mm. kg/sq. mm. per cent traction percent percent percent per cent kg/sq. mm. kg /sq. mm. 
0 14 27.5 8.1 18.5 20.6 9.5 10.0 30 5.1 
’ 30.9 0.9 23.0 21.! ‘ = — 
is 24.6 or 15.6 12.6 &9.1 10.6 tr. 37 22.8 
0.5 15 24.4 8.7 15.5 18.8 88.9 10.7 tr. 34 20.2 
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bronzes are produced under oxidizing 
melting conditions (coke fired rever- 
Table VI } 
beratory and crucible furnaces), blow 
[4 : holes due to gassing rarely are found 
Coefficients of Shrinkage Sane aay 
in these alloys. Aluminum oxide 
Copper Tin Other elements Extension Coefficient of ° ° . i 
per cent per cent per cent per cent shrinkage per cent formed in melting and remelting alu 
92.0 8.0 : 0.050 1. minum bronzes as a rule does not 
90.0 8.0 2.00 Zinc 0.059 1.535 : : 
88.0 10.0 2.00 Zine 0.041 1.497 form pronounced inclusions unless the 
84.0 10.0 6.00 Zinc 0.030 1.405 . vi 
90.8 10:0 10.00 Zine 0028 1335 metal is poured at too low a tempera 
92.0 7.0 1.00 Iron 0.032 1.695 ture. The low specific gravity of 
92.0 6.0 2.00 Iron 0.040 1.615 anal : wt - 
92.0 4.0 4.00 Aluminum 0.045 1.85, aluminum oxide (3.75 to 3.95) causes 
92.0 5.0 3.00 Nickel 0.035 1.71 : “e 
ay ry 4,00 Nickel 0.037 1780 it to rise to the surface as long as the 
90.0 8.0 2.00 Cobalt 0.050 1.63 metal remains sufficiently fluid. 
90.0 6.0 4.00 Cobalt 0.050 1.58 
90.0 4.0 6.00 Cobalt 0.030 1.70 , 
90.0 2.0 8.00 Cobalt 0.045 1.69 Cannot Reduce Oxide 
92.0 7.0 1.00 Bismuth 0.055 1.435 
92.0 7.5 0.50 Bismut 0.055 1.445 — 
92.0 70 1.00 Antimony 0.047 156 The use of deoxidizing agents for 
92.0 6.0 2.00 Antimony 0.040 1.50 the purpose of reducing the aluminum 
92.0 5.0 3.00 Antimony 0.025 1.44 S s Range $ 
92.0 8.0 0.12 Tungsten 0.042 1.505 oxide formed in the mold is illogical 
92.0 6.0 0.16 Tungsten 6.688 1.510 since no commercial deoxidizer will 
reduce aluminum oxide, although they 
may be quite efficient as degasifiers. 
and tough and produces a beautiful caused by the evaporaton of lead due Experiments now are being carried 
golden color. to overheating of the metal. out in Europe and America to discover 
A serious difficulty sometimes oc- Serious oxide trouble is encountered commercial deoxidizing agents for 
casioned by high manganese bronzes only with pronounced aluminum aluminum oxide. Reducing agents 
containing appreciable quantities of bronzes, that is to say, with tin such as boron suboxide or ferrocerium, 


iron is the presence of partly oxi- 


bronzes high in aluminum, but even 


have been suggested by some author- 


dized nodules of ferromanganese, in this case this difficulty is over- jties. However, as yet none of these 
which are particularly troublesome come largely if the alloy is cast in substances have proved sufficiently 
where these alloys are to be used in permanent molds. It is true that on effective in practical work. 


the production of common manganese 
alloys for drawing, rolling, etc., and 
where diminished uniformity of the 
metal structure may render the mate- 


rial useless. This difficulty is avoided 


account of the considerable liquid 
shrinkage of high aluminum bronzes, 
permanent mold castings of larger 
section and heavier than about 75 
pounds cannot be cast at commercial 


The action of phosphorus, unless 
added in excess, is mechanical rather 
than chemical. Apart from the fact 
that the sudden rise of temperature 
caused by the oxidation of phosphorus 


by making up the high manganese ae te a “- 7 + te “A gener- by the free oxygen present in the 
bronzes from mctallic manganese, Ally believed possible by fourdrymen. bronze alloys increases correspond- 
copper, and Norwegian iron. ingly the degree of fluidity, larger 


A small excess of manganese in 
tin bronzes does not do any harm, im- 
proving as it does the mechanical 
properties of the alloys. Above 1 per 
cent manganese, however, this ele- 
ment causes rapid deterioration of the 
bronze alloys. At 1.6 per cent man- 
ganese, strength, elasticity, elonga- 
tion, and contraction are decreased 


Tin Replaces Nickel 


Difficulties connected with the cast- 
ing of aluminium bronzes practically 
are eliminated if the tin is replaced 
by nickel. An alloy containing 80 
to 90 per cent copper, 5 to 10 per 
cent aluminium, and 5 to 10 per cent 
nickel is comparatively simple to cast 
and, besides possessing excellent me- 


percentages of phosphorus will cause 
lowering of the solidification tem- 
peratures and a considerable increase 
of the interval of solidification. 
While with ordinary tin bronzes 
solidification commences at about 1800 
degrees Fahr. and is completed at 
about 1450 degrees Fahr. solidifica- 
tion of phosphor bronzes commences 


considerably while at 3 per cent man- chanical properties, is highly resis- at about 1760 degrees Fahr. but is 
ganese, elongation is practically re- tant to corrosive atmospheric and _ pot complete until the freezing point 
duced to zero. chemical influences. of the ternary eutectoid, 1150 degrees 
- . ' Blow holes often found in straight Fahr., has been reached. It is clear 

Find Some Aluminum , : . agin so 
aluminum-tin bronzes are not due to that this increase of degree and range 
Aluminum in small amounts, as_ the direct influence of aluminum, but of fluidity will permit a larger pro- 


found in many commercial alloys, does 
not influence seriously the shrinkage, 
and all contentions to the contrary are 


based on errors. Only if the amount 


are caused by the absorption of gases, 
such as the hydrocarbons, hydrogen, 
and carbon monoxide, by the copper 
previous to the addition of aluminum 


portion of the non-metallic impurities 
of bronzes to rise to the surface. 
Although on the other hand, it tends 
to increase strongly the degree of 





of aluminum present in the alloys which does not eliminate this trouble. segregation of alloying constituents. 
exceeds 0.5 per cent, shrinkage is The truth of this contention is brought It has been pointed out that the 
noticeably increased, while at about out by the fact that if aluminium best phosphor bronze is a tin bronze 
4 per cent aluminum the coefficient 
of shrinkage is raised about 20 per 
cent. Table V 

Incorrect also is the statement ‘ 
often made that the presence of Phosphorus Changes Properties 
aluminum in lead bronzes will cause ——Composition Tensile Elastic Elonga- 
: pine Pan EE a “ee “aes Copper Tin Phosphorus strength limit tion Contraction Resistance 
increased porosity. The metallurgical per cont percent percent kg/sq. mm. kg/sq.mm percent per cent to impact 
i : inum is that of a 90.9 9.05 0 24.6 2: 43.7 5 
influence of alumi , 90.9 8.92 trace 26.5 11.3 30 52.1 5 
deoxidizing agent only, and porosity 29.2 9.60 0.47 21.4 93 6 8.4 3 
in lead bronzes is practically always 
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containing no phosphorus. While this 
is true to a certain extent, attention 
should be called to the fact that still 
better phosphor bronzes are those con- 
taining traces of phosphorus. Casting 
properties as well as the mechanical 
qualities are improved distinctly by 
this constituent. 

A phosphorus content of up to 0.03 
to 0.05 per cent may be considered 
perfectly satisfactory in this respect. 
The favorable effect of a small excess 
of phosphorus on the deoxidizing re- 
actions and on the fluidity of the 
bronzes is well known to every ex- 
perienced foundryman. The __influ- 
ence of traces of phosphorus on the 
mechanical properties of straight tin 
bronzes are shown by the figures in 
Table VII. 

The brinell hardness of bronzes 
also is increased from 63 to 71 by 
the presence of traces of phosphorus, 
decreasing to 60 if the phosphorus 
content rises to 0.50 per cent. 

It generally is believed that the 
addition of phosphor copper to the al- 
loy to be deoxidized always should 
take place just previous to pouring. 
While in the case of reverberatory 
furnace melting, where 10 to 25 tons 
of bronze are produced at one time, 
this opinion may hold good, much 
better results are obtained in crucible 
furnace or electric furnace melting, 
if the phosphor copper is udded be- 
fore introducing the other alloying 
constituents, such as tin, lead, and 
zinc. This method prevents the oxi- 
dation of the white metals in the first 
place by reducing all copper oxide 
present and preventing the introduc- 
tion of atmospheric oxygen or reduci- 
ble oxides later on. 

The action of silicon in bronzes is 
practically the same as that of phos- 
phor copper although quantitatively 
it is considerably more effective than 
the former. The affinity of the 
two elements, as expressed by their 
respective heat of combustion in calo- 
ries is 94 calories for silicon and 80 
calories for phosphorus, while the 
quantitative efficiency of the two de- 
oxidizers as expressed by the amount 
of oxygen taken up. Silicon also leads 
the phosphorus, 100 units of silicon 
combining with 113 units of oxygen 
as against a corresponding amount of 
about 77 units in the case of phos- 
phorus. 


Has Another Advantage 


Another advantage of silicon as 
compared with phosphorus as deoxi- 
dizing agent is that on account of 
the higher melting point of the silicon 
alloy added it does not melt as rapid- 
ly as phosphor copper and that it 
is not oxidized nearly as rapidly as 
the latter, and the degree of reduction 
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or deoxidation effected with silicon 
being correspondingly higher. If 
added in small excess, its effects on 
the mechanical properties of the 
bronze alloys produced are consider- 
ably more favorable than an equal 
excess of phosphorus. While for cer- 
tain purposes, as for instance in 
metal used for the manufacture of 
telephone wire, electric cables, as well 
as for all electrical purposes, a small 
percentage of silicon increases the 
breaking strength without deterio- 
rating the electric conductivity of the 
alloy. 

Experiments carried out by Rein- 
glass, Chemische Technologie der 
Legierungen, to determine the respec- 
tive effects of traces of phosphorus 
and silicon in bronzes gave the re- 
sults tabulated in Table V. 

The action of silicon as a flux 
is closely similar to that of alumin- 
um, although it does not cause nearly 
as high a degree of shrinkage of the 
castings as the latter deoxidizer. 

Mention should here be made of the 
fact that if lead is present in the 
bronze alloys treated, silicon cannot 
be used as deoxidizer. At the high 
temperatures of reaction it will form 
compounds with the lead which cause 
excessive foaming of the alloy and 
the production of porous castings. 

Table VI shows the various coeffi- 
cients of expansion of the various 
groups of alloys at the moment of 
solidification and the degree of shrink- 
age. 


Style of Gate Is Cause 
of Dirty Castings 


Question: We are forwarding a 
piece of a cylinder bushing and will 
appreciate your opinion on the cause 
of the two dirty places on the in- 
side surface. This bushing is 4% 
inches diameter inside, 6% inches 
outside and 13 inches in length. It 
is molded on end in green sand and 
the core is well dried and vented. 
We pour it through a rather elaborate 
strainer gate commencing with a 
basin on top of the cope from which 
the iron falls through eight %-inch 
pop gates into a runner cut in the 
upper joint of the mold. From this 
runner the iron descends through a 
l-inch sprue and enters two small 
gates cut in the lower joint which 
conduct it into the mold at the bot- 
tom. 

Answer: ‘The dirty areas on the 
inner face of the casting are caused 
by a film of foreign material float- 
ing on top of the iron. At a certain 
point in the passage the film adhered 
to the core and the iron flowed past 
without it. This film may be due 


to many causes, but in this par- 
ticular instance we are inclined to 
place the blame on the runner which 
is so elaborate as to defeat its own 
object. Flowing so far and through 
so many turns the iron is bound to 
wash enough material from the gates 
to produce the slush that finally 
sticks to the core. 


Two forms of remedy are avail- 
able. In the first the iron is poured 
through a ring strainer core placed 
directly on top of the mold and 
provided with six or eight %-inch 
openings. You probably are fa- 
miliar with several methods of build- 
ing a basin and runner of this kind. 
In the second method the casting is 
poured in a mold without a cope. A 
gate may be provided to pour the 
iron either in the bottom or the top 
of the mold. This is a_ remedial 
rather than a preventive measure. 
It is based on the assumption that 
a certain amount of dirt will appear 
on the surface as the iron rises in 
the mold. The object is to keep this 
dirt floating until it reaches the top 
where it will do no harm. While 
one man pours the iron a_ second 
man stands by with a %-inch rod. 
The second man inserts the rod in 
the mold shortly after the iron ap- 
pears at the bottom and by working 
the rod around the core as the iron 
rises he keeps any slush that may 
be present, floating on the top. The 
first method is suggested for use 
where the castings are made in large 
numbers. The second method is per- 
fectly satisfactory where castings 
only are made occasionally or in 
small numbers and where the men 
and time are available. 








St. Louis Group Elects 


At the recent election of the St. 
Louis District Foundrymen’s club, Roy 
A. Jacobsen, Commercial Foundry Co., 
was chosen president, A. G. Kaiser, 
Mound City Foundry Co., was made 
vice president, and Leo J. Filstead, 
John C. Kupferle Foundry Co., was 
elected secretary-treasurer. 

The new executive committee is 
composed of W. J. Hall, Southern 
Manganese Steel Co., W. J. Hommell, 
Baimer Iron Works Co., F. T. O’Hare, 
Central Brass & Aluminum Foundry 
Co., H. R. Culling, Carondelet Found- 
ry Co., George Mellow, Liberty 
Foundry Co., and Frank Rogers, Ex- 
celsior Foundry Co. 





The second annual outing of the 
Philadelphia Foundrymen’s association 
was held at the Old Mohican club, 
Morris-on-the-Delaware, N. J., Mon- 
day, June 18. 
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How and Why in Brass Founding 





By Charles Vickers 








Making a Foundry Floor 


We are considering laying a new 
floor in our brass foundry and are 
not quite clear in our minds as to the 
kind of a floor to adopt. Some of us 
think that a concrete floor would be 
the thing; others rather question it. 
We understand there is some sort of 
a special conerete mixture for found- 
ry work. Can you give us any in- 
formation in regard to this matter? 

Concrete mixtures suitable for al- 
most all purposes to which concrete 
is put, have been developed, so it 
is likely that there is a mixture spe- 
cially suitable for foundry work. The 
important requirement as we see it, 
is to have a mixture that has strength 
and solidity and will withstand the 
hard service to which it will be sub- 
In certain parts of the shop 
the concrete should be thicker than 
in others; thus in the metal room 
where metal has to be broken, the 
floor should be thick and as strong 
as possible, for in the metal room, 
zine slabs have t obe broken up. 

All such work can be done on a 
concrete floor; and in our opinion it 
is an exceedingly good flooring to lay 
in a brass foundry; it is smooth and 


jected. 


soft brushes can be used to sweep 
up sand and_ spillings and little 
brass is lost. Also it permits mold 


trucks to be used to conserve floor 
and abolish the old fashioned 
method of having rows of molds clut- 
the floor. No other floor 
concrete floor be used 
methods. It is 
observe a few 
laying concrete 
The thing 
moisture 


space, 


tering up 
except a 

with such 
however, to 


can 
necessary, 
common 
sense 
floor in a brass foundry. 
against is 
that is, the 
liquid metal on 
that is when 
water. 


principles in 
to be guarded 
concrete; floor is 
spill 


in the 
safe to 
bone dry; 
free 


only 
when it is 
it contains no 

If the floor is laid on 
the concrete should be insulated from 
the damp earth for otherwise it con- 
tinually will absorb moisture and al- 
ways be damp and dangerous. Those 
familiar with the laying of concrete 
will be best advise in re- 
gard to this but it is our 
idea that a good, thick bed of cinders 
is required under the concrete with 
drainage to prevent accumu- 
Around the furnaces 
hearths diamond 
can be anchored 


the ground 


able to 
matter, 


proper 
lation of water. 
and the skimming 


tread iron plates 


in the concrete, flush with the rest 
of the floor. After the floor has 
dried it will make an excellent floor 
for the brass foundry. Bricks may 
crack and break up and become a 
nuisance as well as a_ source of 
metal loss. A good smooth solid floor 
will save its cost in a few years due 
to the saving of metal. 


AluminumCausesTrouble 


We make a brass casting 
2 inches high and with sides 2 inches 





square 


wide. On one end is a centrally lo- 
cated round boss 1% inches in diam- 
eter and 1% inches high. This cast- 


ing is made solid and is bored out 
through the with a 1-inch hole. 
Numerous large and small irregular- 
ly-shaped holes are revealed where 
the threads are cut on the outside 
of the boss, and also inside the drilled 


boss 


hole. Can you tell us the cause of 
the defect? We use 85 per cent scrap 
metal, such as bushings and bear- 
ings, with 15 per cent copper, and 
sometimes we try a little tin, as 
much as 3 per cent. As the cast- 
ing is used in connection with a 
vacuum it must be perfect. We would 
also like to obtain the best mixture 


for bearings and bushings for general 
use. 

The scrap metal is at the bottom 
of the difficulty. Instead of being 
used in the brass foundry for melting 


into castings the scrap metal should 
go to the refiners to have the in- 
jurious impurities removed. After 
treatment it will make good sound 
castings. The chief impurity is alum- 
inum together with its oxide, from 
which we judge that a part of the 
scrap consists of manganese bronze, 


or yellow metal that has been fluxed 
with aluminum. When aluminum is 
used in brass for certain specific pur- 
it must be added in definite 
amounts and with a full knowledge of 
what to expect. When it exists in 
scrap in unknown amounts it is not pos- 
sible for good sound castings to be 
made in the course of ordinary brass 
foundry operations. 

We suggest the scrap be discarded 
as far as this particular casting is 
concerned. To keep the metal cost 
low it will be advisable to use ingot 
red 


poses, 


brass, of which there is a con- 
siderable choice of composition. Pos- 
sibly a mixture of 85 three fives 
would be suitable. 


A good mixture for bushings and 
bearings for general use is as fol- 
lows: Copper 78 per cent; tin 7 
per cent; lead 15 per cent. 


Fumes Are Dangerous 

Every so often we get an order 
for castings made from an alloy of 
lead and mercury. We 
melt the ingredients separately as far 
as possible but after the last addition 
cloud of black smoke fills 
the shop and settles to the floor in 
the form of a fine powder in which 
particles of mercury can be seen. We 
would like to if there is any 
way. of making this alloy and avoid 
the smoke. If not, is the smoke dan- 
to the workmen's health? 


Someone evidently has been reading 
stories about Samrit bronze, the 
sacred bronze of the Siamese (sup- 
posedly) and from which the bronze 
statues of Buddha of ancient date 
found in the ruined temples of that 
far Eastern land popularly are sup- 
posed to be composed. As a matter 
of fact as we see it the addition of 
mercury to a bronze can have no 
possible value except as a_ possible 
desulphurizer, for which purpose a 
small amount ought to be sufficient. 
Even that would be dangerous unless 
the metal was held in the furnace 
until every trace of the mercury had 
evaporated. We know of no way in 
which the smoke can be avoided and 
still have a content of mercury in the 
bronze as the mercury distills out of 
the alloy. 

The are ex- 
tremely poisonous, and on no account 
should be inhaled. We are unable to 
understand why there has not been 
cases of sickness among the work- 
these fumes.  Per- 
haps there has been, but the cause 
of the same was not understood. 
In making yellow brass the zinc dis- 
tills out of the liquid metal and gets 
oxidized and so floats around the 
shop like snow, but fortunately this 
zine oxide while disagreeable is not 
strongly poisonous. It brings on a 
disease known as the spelter shakes, 
but this does not cause death, which 
the vapors of mercury will. We 
strongly advise that this account be 
refused unless the customer revises 
his ideas about the addition of mer- 
cury to the bronze. Add phosphorus 
for it is much superior. 


copper, tin, 


a dense 


know 


gerous 


vapors complained of 


men exposed to 
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Bill Touches on Some 


‘ 
a: a 
LILY] 
a 
fp 
Ly ie prospect of placing such a 
+h burden on the telegraph 
art company. The second rea- 
t 643 sn» son was the more important 
& s* 3) 4 ~T of the two. Even if I suc- 
eS “sc — ceeded in tagging our hero 





ILL came in the other night to 
B show me a telegram from a 

lad with whom he was slightly 
acquainted, requesting Bill to meet 
him when he arrived in this, to him, 
strange city. Nothing strange about 
that you will say. Telegrams are 
flying back and forth over this broad 
land all the time. Trains loaded with 
passengers pass through our fair city 
at all hours of the day and night. 
The only disconcerting feature about 
this particular telegram was that it 


specified 4 a. m. as the hour of ar- 
rival. 

“Can you beat that?” Bill in- 
quired. “With 24 perfectly good hours 


in a day and night, this bird picks the 
peculiarly ghastly hour of 4 a. m. to 
blow into town. While deploring his 
wretched judgment I do not question 
his inalienable right to arrive at any 
hour he pleases, but by the holy toe 
nails of Brian Boru what 

right has he to drag me out 

of bed and down to the rail- 

road station at 4 o’clock in 

the morning?” “Not a 
single right in the world,” 
I agreed enthusiastically. 
“Wire him to take a flying 
high dive in the river while 
the train is crossing the 
bridge into Montreal.” “The 
idea occurred to me,” Bill 
said, “but unfortunately I 
was prevented from putting 
the idea in execution through 
two sound and _ sufficient 
reasons. This innocently 
foxy gent neglected to speci- 
fy which route he was tak- 
ing. Instead of one wire I 
would have to send half a 
dozen to different places 
ranging from Riviere du 
Loup to McAdam Junction. 
Naturally I hesitated at the 
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with a telegram [I am 
morally certain, with his perverted 
sense of humor he would treat it as 
a joke and send me a 200 word mes- 
sage in reply—marked COLLECT. 


“No, my lad,” Bill continued, “I'll 
have to let nature take its course, 
let the chips and passengers fall 


where they may. I hate to turn a 
lad down when he asks me to do him 
a favor. If he had said noon or 
10 a. m. or 8 o’clock in the morning 
I would be Johnny on the spot, but 
this 4 a. m. thing is straining the 
sacred bonds of hospitality too far. 
No one but milk men, rum runners 
and second story men are abroad at 
that hour in the morning.” 
“Perhaps,” I suggested, “your friend 
figures you have taken up one of 
these remunerative forms of employ- 
ment and thoughtfully has timed his 
arrival to meet your convenience.” 
“Fat chance,” said Bill. “He knows 
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UP WITH THE LARK HE IS IN THE MORNING 







1 Problems in 


Molding-VIII 


By Pat Dwyer 


in a noble and 
keep the 
the door. 


tell me 


doing 
endeavor to 
from 


what I am 
whole-hearted 
wolf pushed away 
In fact something seems to 
that about 5 seconds after I extend 
the freedom of the city he will hit 
me for a job. Under present condi- 
tions he might just as well ask me 
for the flag staff on top of the new 
terminal tower. He has my address. 
Why can’t he get off the train like 
a Christian, hire a taxi, or hop on a 
street car and come out to the house 


DB 


at a reasonable hour? 

“Ask me another,” I returned care- 
lessly. “What do I care? Long ago 
I learned to mind own business 
and allow other people to their 
own worrying. If you take my advice, 
a highly improbable supposition, you 
will dismiss the incident from your 
mind and remain comfortably curled 
in your little Sunday morning. 
If your traveler can find his way 
for 1600 miles by simply following 
his nose, that organ is sharp enough 
to guide him for the remaining 5 
miles from the station to your house. 
Forget him until you find him Sunday 
about noon perched like a hungry 
cat on your. doorstep.” 
“Well,” said Bill, “I'll tell 
you what I'll do. I shall 
come around about 7:30 and 
pick you up. Then we'll 
dash down to the station and 
stage the good old reception 
committee act. The chances 


my 
do 


cot 


are about even that this 
| bimbo will miss a connec- 
tion some place along the 
line and drift in here any- 
where from 4 to 14 hours 
behind his schedule. You 





never can tell,” he continued 
hopefully, “the lomocotive 
might jump the track, Tim 
might climb into the wrong 
train at some junction point 
and be carried miles off his 
course before the train crew 
throws him off. Also, and 
this is a point I overlooked 
in the first estimate, he is a 
grand sleeper. If he arrives 
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here on a through train at 4 a. m. 
he never will get off willingly. 

“The porter may take the bull by 
the horns—figure o’ speech y’under- 
stand—drag him out of his berth 
and dump him on the platform with 
the other hand baggage. On the 
other hand he may be foolish enough 
to try moral suasion. In that case 
the train will be in Toledo before Tim 
leaves peacably under his own power. 
In the first instance we shall find 
the hero either in the baggage room 
or in the morgue. If the porter elects 
to try the second alternative Tim 
will arrive in town some time in the 
afternoon. The more I think of 
it the more—” “Kindly reach 
for the emergency,” I inter- 
rupted at this point, “and bring 
your mental chariot to a stop 
while I ask you one civil ques- 
tion. Where do you get this 
Lindbergh WE stuff? What 
peculiar process of reasoning 
leads you to the conclusion 
that I am going to accompany 
you on the sunrise trail? You 
are a free agent and I cannot 
prevent you from _ prowling 
around the city in the early 
morning hours with your eyes 
half opened. If the present 
speaker knows his mind, which 
with all due modesty he thinks 
he does, a certain party I know 
is going on a long lonesome 
journey by himself. Put that 
in your owld dhudeen me lad 
and take a few puffs at it.” 








y dave EOOS —_. 


Bill remarked, “it is about time 
You 


ky 
you had a general overhauling. 
The old lungs 


are beginning to slip. 
are losing their grip. For years 
and years you spent most of the day 


in a foundry breathing a mixture 
made up principally of carbonic oxide 
gas and sand dust and now forsooth 
you wrinkle the end of your long 
nose at the faint whiff of an automo- 
bile engine exhaust. 

“If you want to toughen up the 
old lungs and regain your boyish 
figure take a day in the foundry now 
and again. Climb into a red hot pit 
filled with steam and shovel about 


\v 


Miss€O AGAIN 
Guess | Wont 








“Ha!” cried Bill, making a fine 
dramatic gesture of drawing 
the good old blade from an imaginary 
sheath. “Ha! Sits the wind in that 
quarter eh? Lend me your generous 
ears and do me the favor of allow- 
ing your little ferrety eyes to dwell 
for an instant on the trump card 
I now am about to throw carelessly 
on the table. The circus arrives in 
town tomorrow morning and we can 
knock off two birds with one volley. 
Maybe that does not knock you off 
your perch, hey?” 

“Now that you present the 
ject in a new light,” 


sub- 
I said, “I won’t 


deny that the little expedition ap- 
peals to me. For some time I have 
been toying with the prospect of 


arising early in the morning with the 
express purpose in view of strolling 
around for an hour or two. Of 
breathing great drafts of the life 
giving ozone and—er—what not, be- 
fore it is poisoned with the fumes 
from automobiles that clutter the 
city streets more thickly than the 
famous autumn leaves on Vallam- 
brosa.” 


“If that is the way you feel about 





ONE MORE STRIKE AND HE IS OUT 


four tons of sand with the salty sweat 
oozing from every pore, cascading in 
rivulets down your hairy legs and 
squirting out through the holes in 
your shoes. Stand over an open vol- 
cano for an hour with a feeding rod 
in your hand and enveloped in a 
cloud of acrid and penetrating core 
smoke heated to about 175 degrees 
Fahrenheit. Take a job in the far 
end of the dog house where you have 
to carry a dozen bulls half a mile 
from the cupola to pour off your 
floor and where every person is too 
busy to give you a hold-up. Shake 
out your molds in an atmosphere of 
steam, smoke and dust through which 
you cannot see and then to top 
off the day receive a cheering message 
from the gaffer that you are fired, 
you are too slow.” 

“Bill,” I said, “I appreciate your 
kindly interest in my welfare, but 
somehow your well meant advice 
does not appeal to me. I might go 
through with the first part of the pro- 
gram, but that last clause lets me 
out. I am afraid I would not accept 


Ti) o 





it in the proper spirit and I have 
no desire to play the role of de- 
fendant in a case of justifiable homi- 
cide. Bring your old chariot around 
in the morning. I will accompany you 
to the station and we shall see what 
we shall see.” 

The prospect which had seemed so 
alluring Saturday night had com- 
pletely evaporated by the time I 
awoke Sunday morning, particularly 
when I was told that I might get my 
own breakfast. In common with near- 
ly all married men and under stress 
of circumstances I have gone through 
the ordeal on several occasions, but I 
never have experienced the 
proper degree of enthusiasm 
essential to doing a job as it 
should be done. A _ peculiar 
depressing atmosphere seems to 
pervade an empty house in the 
early morning. I suppose, like 
hanging or any other unpleas- 
ant incident, a man might grow 
accustomed to it through time 
and practice, but I am shame- 
less enough to admit that what 
little ambition I may have does 
not lie in that direction. What 
with the hurry and the in- 
ability to find the proper tools 
and materials, the breakfast 
was decidedly sketchy. Judg- 
ing by the results I see every 
day I know that the commis- 
sariat always is well stocked. 
A casual inspection of shelves 
and cupboards disclosed a_ be- 
wildering array of cooking 
utensils, but none of them 
seemed adapted to cooking the 
modest portions I seemed to require. 

The charming lady who does me the 
honor of presiding over the household, 
never seems to experience the least 
trouble in cooking a meal for one or 
for a dozen with this same equipment. 
Some day perhaps I may investigate 
this peculiar phenomenon. Up to the 
present I have avoided the subject, 
warily. A possibility exists that she 
might misinterpret my motive and 
turn the job over to me on the well 
known principle that the only way to 
learn how to do a thing is to roll up 
the sleeves and do it. Curiosity is a 
commendable trait, but I try to keep 
mine within reasonable bounds. 


While I was debating the advisabili- 
ty of clearing away the wreck after 
breakfast I heard Bill’s horn and the 
point was settled automatically. I 
grabbed my hat, climbed into the car 
and we hopped off for the station. 
With the prospect of remaining away 
the greater part of the day I felt 
reasonably sure that the minor de- 
tail of dishwashing would be for- 
gotten before the hour of my return. 
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We made a diligent search of the 
station, but failed to find any trace 
of the traveler. A discreet inquiry 
at the Traveler’s Aid desk added noth- 
ing to our knowledge. The young lady 
in charge had not noticed any un- 
tagged wanderers. The same response 
was received from one or two other 


officials. 

“Come on,” said ‘Bill. “Let’s get 
out of here. I have done all that 
humanly is possible to locate the 
derelict. He is not here. We now 


shall proceed with a clear conscience 
to the circus ground and watch de- 
velopments over there. Who knows? 
Perhaps we shall find Tim in one of 
the monkey cages, or curled up among 
the hyenas.” 

We prowled among the tents until 
noon and then drifted up- 
town to a life saving station 
where food in infinite vari- 
ety and in any quantity may 
be secured simply by ask- 
ing for it. The formality of 
paying for it afterward is 


only a minor detail. With 
the belt comfortably dis- 
tended and with a_ stogie 


drawing gently I was in 
no mood to say no when Bill 
again brought up the sub- 
ject of various methods em- 
ployed in making the mold 
for a trough or tank cast- 
ing. “Under certain con- 
ditions,” he said, “the foundryman 
may find it advisable to form the 
mold entirely in dry sand cores, thus 
insuring a smooth face on the cast- 
ing inside and out without the neces- 
sity of providing either flask or lift- 
ing plate, or of taking the mold apart 
to finish it. 

“A level bed is formed in the bot- 
tom of the pit and a number of slab 
cores are erected around a _ suitable 
frame to form the outside face of 
the casting. Each core carries a 
shoulder near the bottom correspond- 
ing to the thickness of the casting and 
for a guide in setting the inside cores. 
The cores are braced on the inside 
and heap sand is rammed in the space 
between the back of the cores and 
the walls of the pit. The bracing 
then is removed and the inside set 
of cores is assembled. 

“These cores are only 3 or 4 inches 
thick, and the space between them 
is rammed full of heap sand with coke 
as in other instances to carry the vent 
to the bottom. The shoulder at the 
bottom will prevent them from spread- 
ing at the point while a row of wedges 
will hold them in position at the top. 
On large cores where the pressure of 
metal is bound to be severe the cores 
are braced on the inside and are 
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bound together with twisted strands 
of wire or by clamps or turnbuckles 
hooked into loops projecting from the 
core for that purpose. 

“The wire, clamps or turnbuckles 
prevent the cores from spreading 
either from the pressure exerted while 
ramming the heap sand in the center, 
or, later while the iron is rising in 
the mold. The transverse braces 
hold the cores firmly in position dur- 
ing the same period. If it was not 
for these braces the pressure of the 
iron would force the cores inward 
thus increasing the thickness of the 
casting walls. 

“This method of making a mold only 
requires a minimum amount of skill 
on the part of the molder. Com- 
mon heap sand without any special 
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THE BOYS TAKE A LESSON 


preparation may be rammed on the 
outside and the inside. Plain flat 
cores easily are made and assembled. 
Expert molding skill and knowledge 
only are required in forming the top 
face of the core. Weak facing sand 
with a minimum amount of moisture 
must be prepared carefully and packed 
down gently over this surface, to pre- 
vent the metal from bubbling and in- 
cidentally to prevent cold shuts. If 
the metal is poured properly it will 
rise in both sides of the mold at equal 
speed. Arriving at the top of the 
core the two streams will spread 
and meet approximately along’ the 
center. Any boiling or kicking will 
lower the temperature of the metal 
and may prevent a perfect union. 

“One or two other methods might 
be mentioned, but the list I have out- 
lined illustrates the wide range from 
which the foundryman may choose 
when he is asked to make a water 
trough and is confronted with the 
problem of remaining within a defi- 
nite cost. Reference only has been 
made to methods for molding the 
casting in open sand. 

“If for any reason a cope must be 
placed over the mold it will mean 
additional work and expense, but it 
will not affect the foregoing method. 





IN ASTRONOMY 


“To meet certain specifications, 
castings of this and related shapes 
sometimes are cast in an inverted 
position, that is open side up, in the 
position they will occupy when in 
use. Making a mold in this manner 
introduces some features not touched 
upon heretofore. Two principal methods 
are employed depending on whether 
the mold is made dry or green. 

“Decision usually will hinge on the 
size of the casting, the crane and oven 
facilities, the relative pattern cost and 
the prevailing methods in the shop to 
which the men are accustomed. In 
the first method a plain box pattern 
and plain corebox are required. By 
plain corebox is meant one with sides 
and ends, but no bottom or top. In 
the second method a complete pattern, 
a replica of the casting is 
used.” “I have heard all I 
want to hear about the 
foundry for one day,” I said. 
“Let us take a spin out in 
the country for a _ couple 
of hours. We can get back 
to your place about 5 p. m. 
and call it a day.” As we 
turned in the driveway the 
long distance traveler waved 
a greeting from a com- 
fortable chair on the veran- 


da! “What time did you 
get in?” Bill inquired. “A 
little while ago,” says the 
lad, “at 4 o'clock. Didn’t 


you get my message?” 
“You bet I got your message,” said 
Bill. “I have it here. Read it: WILL 


ARRIVE AT 4 A. M. MEET ME, 
I’ve met every train since 4 o’clock 
this morning.” 

“This morning?” says our hero. 


“There must be a mistake some place.” 

“T’ll say there is a mistake,” Bill 
growled. “Why you poor fat head 
don’t you know the difference between 
a. m. and p. m.? Don’t you know 
that time is reckoned from the mo- 
ment the sun crosses the meridian at 
noon? The hours before noon are 
known as ante meridian, that is a. m. 
and the hours after noon are known 
as post meridian, that is p. m. The 
words ante and post happen to be 
Latin, but I thought every person 
knew their meaning.” 


“I ain’t no Latin scholar,” said the 
lad, “I always thought p. m. meant 
past midnight and a. m. meant after 
mid day!” 





The Ornamental Bronze Mfg. Co., 


Ltd., Lancaster, Ohio, has been or- 
ganized to make lighting fixtures, 
cast bronze ornamental work for 


public buildings, and special art cast- 
ings. J. T. Conquest is general man- 
ager. 
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Making Malleable in the 
Air Furnace 


Question—I have been operating 
different types of air furnaces using 
coal and oil as fuel and would like 
to have the following questions an- 
regarding the operation of 
such furnaces. How long should it 
require to melt a 10-ton heat? What 
amount of air is required for the best 
results? Does it make any difference 
that the fan is located a long distance 


swered 


from the furnace? I use steam to 
atomize the oil. Will this increase the 
oxidation? Could we get good re- 


sults using a charge containing 1.25 
or even 1.50 per cent silicon? The 
reason I ask this is that our work is 
hard to run and we want high tensile 
strength. 

Answer—A 10-ton heat should be 
melted in 3% to 4 hours in the morn- 
ing or 3% to 3% hours in the after- 
noon heat when charging a hot fur- 
nace. Instead of replying directly 
to your second question in regard to 
the amount of air required for best 
results, we would advise that this can 
be determined by making tests for 
carbon dioxide in the stack gases. 
Theoretically these gases under per- 
fect combustion should contain 15.6 
per cent carbon dioxide. If they con- 
tain less than this amount, it indi- 
cates either that some of the carbon 
is burning to carbon monoxide due to 
an excess amount of air, or too much 
air is being used. In practice, unless 
the flame is smoky, an excess amount 
of air always is used. This runs as 
high as 200 per cent in some fur- 
naces, while an excess of 25 per cent 
of air is considered good operation. 
Therefore, if your stack gases con- 
tain 12 per cent carbon dioxide you 
could feel sure that you are not using 
more air than you should use. If you 
are using too little air, this can be de- 
termined easily by observing the flame 
which will be smoky and dull. 

It is good practice to have the fan 
near the burner, but this is not essen- 
tial. The steam used for atomizing 
the air serves that purpose only and 
does not enter into the combustion. 
However, it does dilute the effect of 
the flame so that it is not as intense 
in spots as it would be if the oil were 
atomized with air. Thus the flame 
will not be as highly oxidizing when 
air is used for atomizing. You could 
get fairly good results with a charge 
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Metals and Melting 


How Metallurgical Problems Have Been Solved in Gray Iron, Malleable and Steel 


containing 1.25 per cent silicon, but 

charge of 1.50 per cent would be 
somewhat too high. Little advantage 
is to be gained by using silicon above 
1 per cent in the metal. The main 
cause of shrinkage and quick setting 
is low total carbon. However, this is 
essential to a high tensile strength 
metal which should contain approxi- 
mately 2.4 per cent carbon. 


Best Grate Bar Mixture 


Question: Will you give me the 
best iron mixture for grate bars? 
I have been using 1 per cent alumi- 
num in the bars. I have pig iron on 
hand with the following analysis: 
Silicon, 3.07 per cent; manganese, 1.0 
per cent; phosphorus, 0.80 per cent 
and sulphur, 0.035 per cent. 

Answer: As far as we are aware, 
there is no best mixture for grate 
bars. Each foundry that makes this 
product has its own mixture and 
swears it is the best for the pur- 
pose. However, we suggest that you 
try the following mixture, using the 
pig that you have with some foundry 
return scrap and steel scrap. This 
is based on a _ 1000-pound -charge 
and if it is too large recalculate 
for a smaller charge on the same 
basis: 250 pounds of pig iron as 
mentioned; 350 pounds of steel scrap 
and 400 pounds of foundry return 
scrap. 

Since the silicon and phosphorus of 
the pig iron are high, steel scrap is 
added to reduce these elements, also 
to reduce the total carbon of the re- 
sulting iron. One thing we forgot 
to mention and that is, since steel 
scrap is used, ferromanganese will 
have to be used to combine with the 
sulphur and act as a deoxidizer. We 
suggest that 4 pounds be added per 
1000 pounds of iron. Also a mix- 
ing ladle which will hold at least 
two and better three charges (molten) 
of iron should be placed at the spout 
of the cupola. This will give a more 
uniform iron to be poured into cast- 
ings. 

The final analysis of the grate bars 
will be around: Silicon, 1.50 per cent; 
sulphur, 0.110; phosphorus, 0.60; man- 
0.70 per cent. We do not 
advise the use of aluminum as it 
promotes graphite precipitation and 
grate bars are best when approach- 
ing white iron. The latter condition 
less growth and warping. 


ganese, 


causes 













Composition of Iron To 
Resist Corrosion 


Question: We handle a considerable 
quantity of castings for street rollers, 
crushing machinery, car wheels, etc., 
but the quality is not entirely satis- 
factory and we would like to know 
the composition of similar castings 
made in American foundries. 


Answer: Analysis of the iron em- 
ployed in the various classes of cast- 
ings mentioned will vary to some ex- 
tent, depending on the shape and size 
of the casting and to some extent on 
the materials available in the local 
markets. The following analyses are 
typical: White Iron for rollers: sili- 
con below 0.75 per cent, sulphur be- 
low 0.25 per cent, phosphorus below 
0.75 per cent, manganese above 0.20 
per cent, total carbon above 2.50 per 
cent. Crusher jaws: Silicon 0.80 to 
1.00 per cent, manganese 1.00 to 1.25 
per cent, sulphur 0.04 to 0.06 per cent, 
phosphorus 0.20 per cent, total carbon 
3.25 to 3.50 per cent. Car wheels 
combined carbon (maximum) 0.90 
per cent, sulphur 0.14 per cent, man- 
ganese (minimum) 0.50 per cent, 
total carbon (minimum) 3.35 per cent, 
phosphorus (maximum) 0.35 per cent. 


Analyses given in the foregoing 
classifications are _ typical. Good 
castings in all the classes may be 


made with considerable variation in 
the elements. The classification 
most nearly absolute is that given for 
It is that which has been 
adopted by the American Railway 
association in its specifications for 
the standard type of chilled cast iron 
wheel used on American railroad cars. 
Contradictory requirements are found 
in crusher jaw castings. Extreme hard- 
ness is essential on the face. This 
requires white, high total-carbon iron. 
The casting also must ex- 
treme strength, a feature associated 
with low total carbon. Naturally an 
attempt to combine these contradictory 
features in one casting, presents 


car wheels. 


possess 


difficulties and results in a compro- 
mise. Charcoal iron, that is pig iron 
from a furnace where charcoal is 


employed as fuel, is used extensively 
part of the cupola mixture for 
these castings. Steel is substituted for 
part or all of the cast iron usually 
employed. Some founders have de- 
veloped mixtures in which small quan- 
tities of chromium and nickel form 
constituent parts. 


as 
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ast Iron Is Improving 


Advancement Has Been Slow Process—Demands in Engineer- 


ing Field Have Created a Desire for Further Improvements 


Part | 


RON is one of the oldest metals 
— to man. Many writers 

contend that iron was used before 
brass or bronze, basing that assump- 
tion on the fact that iron is a prod- 
uct of a natural ore while brass and 
bronze are composed of two or more 
metals which would have to be smelted 
from their respective ores. Tubal 
Cain, born in the seventh generation 
from Adam, is described as “an in- 
structor of every articifer in brass 
and iron.” Herodotus, the Greek his- 
torian, mentions the use of iron tools 
in constructing the pyramids. In an 
inscription at Karnak or Thebes, 
Thothmes I who ruled Egypt about 
1700 years before Christ, is reported 
to have received presents of gold and 
silver, bars of wrought metal, and 
vessels of copper, of bronze and of 
iron. 

Although iron and its uses long 
have been known, the art of cast- 
ing or the use of cast iron is of 
recent origin. Previous references 
indicate that the metal was in a 
wrought state. Descriptions of the 
methods of smelting in hollowed out 
places in the ground, on the hillside, 
or in the Catalan furnace, using 
charcoal as fuel, mention the draw- 
ing of a mass of metal in the pasty 
state from the furnace, and _ the 
forging of the mass into bars. 

Cast iron was made occasionally in 





By Edwin Bremer 


these primitive furnaces, when the 
furnace tender allowed the tempera- 
ture to become high, but since that 
product was brittle and could not be 
forged like the pasty balls or masses, 
cast iron was considered a useless ma- 
terial, and the furnace tender was re- 
buked and sometimes fined for his 
carelessness. 

Pausanias, a Greek historian who 
lived during the second century A. D., 
and visited most of the flourishing 
cities of that time, states that Theo- 
dorus the Samian was first to dis- 
cover the art of casting iron and mak- 
ing statues of that metal. The dis- 
covery was made about 440 B. C. If 
this is true, the secret must have died 
with him, as there is no evidence of 
the art extending beyond his island 
home in the Mediterranean. How 
much credence may be placed in the 
statement of Pausanias is a matter of 
conjecture because the molding of 
statues in cast iron would have de- 
manded a knowledge of materials and 
a degree of skill more exacting 
than that which statue-founders of the 
time possessed in the _ cire-perdue 
process used in casting bronze. How- 
ever he says, “To make statues of 
iron is most difficult and laborious”; 
a statement that would lead to the 
belief that casting of iron was ac- 
complished at that early period. 

Most writers are agreed that the 
introduction of the stuckofen or high 
bloomary which first is heard of in 


Germany during the eighth century, 
and the flussofen or high furnace in 
existence in Belgium in the four- 
teenth century, considerably advanced 
the production of iron and later led 
to the production of pig iron. 

In 1377 cast-iron cannon were made 
near Erfurt, in Thuringia. Pots, 
plates, cannon balls and other articles 
of iron, many of them of artistic 
excellence, were cast in the celebrated 
Ilsenberg foundry in Germany. Stoves 
are said to have been cast in Alsace 
in 1490, and as early as 1509 they 
were cast at Ilsenberg. M. Verlit 
stated that cast iron was known in 
Holland in the thirteenth century 
and stoves were made from it at 
Elass in 1400. Lower, in his account 
of the iron industry in Sussex, men- 
tions an iron casting which was made 
in the fourteenth century. Mushet 
said that the oldest piece of cast 
iron which he examined bore the 
initials E. R. and the date 1555. 

Perhaps, the greatest aid to the 
iron industry at that time, was the 
discovery of Dud Dudley, who experi- 
mented from 1619 to 1663 with coked 
pit coal as a fuel. His work was not 
overly successful, but in 1735 Abra- 
ham Darby, at his blast furnace at 
Coalbrookedale completed a _ continu. 
ous and successful run using coke 
as the fuel. This discovery no doubt 
gave impetus to the casting indus- 
try of the time since pig iron could 
be produced much cheaper and in 








FIG. 1 


MICROGRAPH OF ELECTRIC FURNACE IRON DESCRIBED. 
SPECIMEN ETCHED WITH 5 PER CENT SOLUTION OF SULPHURIC ACID, 


NOT ETCHED, 136 DIAMETERS. FIG. 2—-SAME IRON, ETCHED. FIG. 3-— 
1300 DIAMETERS. 


FIG. 4—PEARLITE STRUCTURE, 


ETCHED WITH 5 PER CENT SOLUTION OF SULPHURIC ACID FOR 3 SECONDS, 1300 DIAMETERS 
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much greater quantities than ever 
had been thought possible. However, 
at that time the process of casting 
iron was regarded as more or less 
mysterious and methods of making 
castings were guarded zealously by 
the discoverers. An excellent ex- 
ample of the secrecy surrounding the 
foundry industry was the discovery of 
the method of casting iron cook pots 
by Abraham Darby and his assistant 
John Thomas. They and their suc- 
cessors kept this art a secret in Eng- 
land for over a 100 years. 


First Casting in America 


The first blast furnace in America 
was built in Virginia on Falling creek, 
a tributary of the James river but 
before any pig iron was produced, the 
colony was wiped out by the Indians. 
The first foundry in America was es- 
tablished by John Winthrop Jr., in 
1643. This foundry was erected on 
the western bank of the Saugus river 
at Saugus Center near Lynn, Mass. 
Joseph Jenks, a machinist at the 
Lynn works who had come from 
Hammersmith, England, prepared the 
molds for the first castings that 
were made at Lynn. The first cast- 
ing and the only one that was pro- 
duced in the year 1645 was a cooking 
pot. The pot weighed nearly three 
pounds, had a capacity of about a 
quart and was 4% inches deep and 
4% inches in diameter. At present 
pots of this size weigh about one-third 
that of the first pot cast in America. 


As time went on, more and more 
castings were made from cast iron. 
Molders became adept in venting molds 
and producing intricate castings that 
required many cores. Castings were 
ornamented profusely with various de- 
signs and made for a variety of 
purposes. After that period, little 
progress in advancing the foundry in- 
dustry was made for many years. The 
foundry was a dark, dirty place with 
archaic equipment. The modern 
foundry period began about 1880. 
Work had been done before that time 
but the prejudices of the old foundry- 
men were hard to overcome. Profes- 
sor Durre published a book on foundry 
practice as early as 1865. This book 


was followed by that of Prof. A. 
Ledebur, a famous German metal- 
lurgist in 1881, .Thomas Turner of 


Birmingham, England, in 1885 issued 
independently, his famous account of 
the effect of silicon on cast iron. 
Turner’s treatise performed a monu- 
mental work for the foundry in- 
dustry as it opened the way for the 
foundryman consistently to produce a 
casting that would serve a_ certain 
purpose, Thomas D. West, a_ well 
known American foundryman operat- 
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ing in Cleveland saw the need for 
standard methods of operation in all 
departments of the foundry and to 
further his idea, he published a book 
on modern foundry practice in 1882. 


Publication of these books on found- 
ry practice and metallurgy, as well as 
other writings which followed, as- 
sisted materially in putting the found- 
ry industry on a higher plane. From 
the hit or miss method of founding 
and melting iron, these processes have 
undergone a complete change and are 
now subject to methodical, scientific 
control. 

From time to time, suggestions on 
methods of improving melting or 
founding have been made. Some of 
these have withstood the test of time 
and are used in the modern found- 
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FIG. 5—DIAGRAM SHOWING THE RANGES 
OF CARBON AND SILICON AS PRO- 
POSED BY DIEFENTHALER AND 


SIPP 
ry. Others were useless and long 
since have been cast aside. Develop- 


ments in the engineering world have 
necessitated changes in the produc- 
tion of castings. Increases in the 
size and intricacies of castings for 
industrial machines demanded a more 
careful supervision of the melting and 
molding operations. 

Increasing demand for castings that 
are tough, that will withstand high 
temperatures and repeated impact 
such as are met in internal combustion 
engines, has called fewrth the -highest 
skill from the foundryman. Generally, 
castings required for engines of this 
type are complicated, having numerous 
cored openings and thin sections ad- 
joining heavy parts. Care must be 
taken to see that there is no sudden 
change from thick to thin section. 
The molds and cores must be vented 
properly to carry off the gases gen- 
erated when the molten metal is 
poured. Gates and risers placed at 
strategic points are required to feed 
the casting and prevent. shrinkage 
spots. It easily may be seen that 
molding plays no small part in the 





production of good castings. To add 
to the difficulties, a high grade of 
cast iron is necessary. High tem- 
peratures and high pressures of ex- 
plosive gases, repeated impact from 
rapid explosions, and the wear oc- 
casioned by the pressure of the piston 
rings on the wall or liner of the cylin- 
der necessitate a quality iron. 


To meet this expediency, consider- 
able experimentation was carried out 
in various foundries in the United 
States and Europe to obtain a cast 
iron that would be suitable for the 
conditions enumerated. Germany prob- 
ably was the first to encounter the 
problem, due to the invention of the 
diesel internal combustion engine. 


High carbon and high phosphorus 
are detrimental elements in cast iron 
which must be tough and have good 
wearing properties. High carbon pro- 
motes the formation of graphitic 
carbon in the form of plates or flakes, 
which offer planes of weakness. High 
phosphorus iron is brittle under im- 
pact. Consequently, the tendency is 
to keep the total carbon as low as 
possible and limit the phosphorus to 
0.30 per cent. 


Phosphorus may be controlled by us- 


ing pig iron low in that element. Car- 
bon is not easily adjusted. Steel ad- 
ditions aid in lowering the total 


carbon to some extent, but not as 
much as may be expected. This prob- 
ably is due to the fact that at the 
temperature encountered in the melt- 
ing zone, the molten metal will ab- 
sorb carbon from the hot coke almost 
to the point of saturation at that 
temperature. 


Formation of graphite and com- 
bined carbon may be controlled to 
some extent by varying the silicon. 
Increasing the silicon increases the 
amount of graphite and vice versa. 
As the silicon is lowered and the 
amount of graphite decreases, com- 
bined carbon increases, and the cast- 
ings turn from a gray color to white. 
When the silicon is lowered to such 
a point that the castings become 
white, it will be found that the cast- 
ings also are brittle and extremely 
hard. 


Careful Control Needed 


A happy medium between the cast 
iron-containing graphite plates and that 
containing excess cementite is desired 
for castings that have to be machined 
and yet be strong and tough. By cor- 
rect cupola practice and proper mix- 
tures it is possible to obtain iron that 
will meet these conditions. Sauveur, 
Howe and others have shown that 
cast iron of maximum strength should 
have a steel matrix containing in the 
vicinity of 0.85 per cent combined car- 
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bon and should contain as little graph- 
itic carbon as possible. After secur- 
ing the desired amount of combined 
carbon to give strength, it will be evi- 
dent that a reduction of graphitic 
carbon must mean a_ corresponding 
reduction in total carbon. 


Cast iron containing 0.85 per cent 
combined carbon will have what is 
known as a pearlitic matrix. Iron 
possessing a pearlitic structure is 
not new, and has been produced in 
a variety of ways. High quality cast 
irons with this structure have been 
produced from metal melted in the 
electric furnace and in cupolas where 


proper practice and mixtures have 
been used. Dr. H. Frei, Zurich, 
Switzerland, in a communication to 


H. E. Diller which later was ampli- 
fied by Paul Honegger, foundry su- 
perintendent, Brown, Boveri & Cie, 
Zurich, Switzerland, described the 


the pouring temperature shall not be 
less than 1350 degrees Cent. 

Within the past few years consid- 
erable interest has been aroused in 
Europe by the claims set forth by the 
discoverers of the Lanz process of 
producing cast iron. This patented 
process was worked out at the found- 
ry of Heinrich Lanz, Mannheim, Ger- 
many, and consists essentially of us- 
ing heated molds and low-carbon, low- 
silicon cast iron. Many claims and 
counterclaims regarding the value of 
the process have been presented from 
time to time in the technical journals 
of Germany and Great Britain. Com- 
paratively little information on the 
exact method of producing this iron 
is given, and the details of the proc- 
ess only may be surmised. 

As far as is known, little if any 
curiosity was displayed in the Lanz 
process in the United States. In 


thickness, about 470 degrees Fahr.; 
20 millimeter thickness, about 380 
degrees Fahr., and 30 millimeter 


thickness, about 290 degrees Fahr. 


From the data given curves can be 
drawn for the particular composition 
of metal to obtain the required struc- 
ture. Alternate methods of produc- 
ing the structure, other than heat. 
ing the mold are to heat the iron 
higher so that the excess. heat 
serves to heat the mold to the re- 
auired temperature, or to pour the 
iron in to a cold sand mold and as 
quickly as possible after pouring to 
insert the mold and casting into a 
furnace where the proper temperature 
may be attained. 

About a year later, in July, 1925, 
Diefenthaler and Sipp were granted 
letters patent No. 1,544,562. This 
patent was an amplification of the one 
previously described. It included the 
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FIGS. 6, 7 AND 8—CURVES SHOWING THE TEMPERATURES FOR HEATING MOLDS FOR CASTINGS WITH VARYING WALL 


THICK- 


NESSES. THE NUMBERS REFER TO THE TYPES OF IRON GIVEN IN FIG. 5 


method of producing a cast iron with 
pearlitic structure in an electric fur- 
nace of special construction. Shop 
scrap borings, turnings and dynamo 
laminations were the raw materials 
used and the silicon content was ad- 
justed by additions of ferrosilicon. 
Two analyses of this cast iron made 
by Dr. Frei are: Silicon, 1.62; sulphur, 
0.037; phosphorus, 0.095; manganese, 
0.79; graphite, 2.08; total carbon 3.08 


per cent; and silicon, 1.65; sulphur, 
0.033; phosphorus, 0.128 and total 
carbon, 3.03 per cent. 

These cast irons’ had _ tensile 


strengths of 50,000 and 51,000 pounds 
per square inch respectively. For the 
production of a pearlitic iron with ten- 
sile strength from 49,000 to 50,000 
pounds per square inch, Honegger 
states that the following analysis 
should be maintained: Total carbon 
from 3 to 3.1 per cent; silicon in the 
neighborhood of 1.5 per cent and 
manganese from 0.7 to 0.8 per cent. 
He also states that the bath must be 
superheated to a minimum of 1450 
degrees Cent. before pouring and that 
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July, 1924 Diefenthaler was granted 
United States letters patent No. 1,502,- 
983 on the method of producing cast 
iron with a pearlitic-graphitic struc- 
ture. The essential features of .this 
method are the analysis of two irons 
and the temperature to which the 
molds should be heated. One iron has 
the following analysis: Total carbon 
3 per cent with 0.85 per cent in the 
combined state and the remainder as 
graphite; silicon 1.0 per cent; manga- 
nese, 0.7 per cent; phosphorus, 0.4 per 
cent; sulphur, 0.10 per cent and iron, 
94.8 per cent. The temperatures to 
which the mold should be heated are: 
For 10 millimeter thickness, about 390 
degrees Fahr.; for 20 millimeter 
thickness, about 300 degrees Fahr.; 
for 30 millimeter thickness, about 210 
degrees Fahr. 

The other iron has an analysis: 
Total carbon, 2.8 per cent with 0.85 
per cent in the combined state and 
the remainder as graphite; and 0.8 per 
cent silicon. Mold temperatures for 
this iron should be from 70 to 80 
degrees higher or for 10 millimeter 


results of some tests carried out since 
the granting of the first patent. The 
methods or conditions for obtaining 
the pearlitic-graphitic structure’ in 
cast iron are described more fully and 
some curves are given which show 
the conditions graphically. Essential 
points of the patent follow: 

From experiments carried out, Die- 
fenthaler and Sipp found that the 
C + Si = 4 per cent, or with a range 
of carbon from 3.5 to 2.5 per cent and 
silicon from 0.5 to 1.5 per cent as 
shown in curve 1, Fig. 1. For cast 
irons of this composition the molds 
should be heated according to the data 


given by curve la in Fig. 2. It may 
be seen from Fig. 3 that castings 
thicker than 90 millimeters (3.15 
inches) the curve will go below the 


zero line which means that the cast- 
ing will have to be precooled, also 
that in the case of thin sectioned 
castings, the temperature may have 
to be raised over 500 degrese Cent. 
Since both of these conditions can- 
not be attained easily in the foundry, 
(Continued on Page 545) 
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Patterns Play the Heavy Role 


Bad Patterns Pursue the Foundryman Into the Sheriff’s Hands— 
Beware the Packing Case Construction and Skimpy Workmanship! 


the not far distant past, I was 

not particularly anxious to amuse 
myself with a thumb twiddling exer- 
cise. I always was a good hand to 
combine ordinary frivolities of life 
with duties satisfactorily so I went 
to a show. The entertainment re- 


i A strange city one evening in 


volved around that most elusive, 
often pungent and always serious 
reason why men leave home. _ Be- 


tween acts my mind reverted to prob- 
lems that engaged my attention dur- 
ing the day and I wondered why a 
highly instructive, comic, elaborate 
play, or scenario could, or even should 
not be written on “Why Foundries 
Go Broke.” 

Should any bright imitator of the 
immortal Shakespeare decide to at- 
tack this problem from a footlight or 
flicker point of view while I am in the 
land of the living, I would feel high- 
ly elated if given an opportunity to 
contribute a few catchy, ironic and 
perhaps vitriolic lines on the subject 
of bad patterns. 

That day I had enjoyed a_ short 
visit with an old and ingenious friend 
with the object not alone of renew- 
ing old acquaintance, but incidentally, 
of course, to purloin any new tricks 
he had lying around loose. He showed 
me his receiving department where 
a couple of car loads of patterns 
presented to the experienced eye a 
most disgusting spectacle. 

His firm had bought out stock, lock 
and barrel, another firm doing a sim- 
ilar line of work in another state. 
The patterns had arrived in such a 
state of degeneration, dilapidation and 
general confusion, that all they were 
good for was a bonfire. Hundreds of 
them in fact had been piled up on a 
vacant lot for that purpose. My 
friend refused to handicap or strangle 


his operations, perhaps destroy the 
high morale of his organization by 
introducing these miscarriages of a 
respectable trade to his workmen. 


Coals To Newcastle 


Why anyone should pay freight on 
such junk was beyond our imagina- 
tion. It was a veritable sending of 
coals to Newcastle to send bad kin- 
dling wood into a region plentifully 
supplied with cheap coal and natural 
gas. Most of the patterns were built 
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By James A. Murphy 


originally in the general style of a 
packing crate and some could only be 
considered as diagrams of the pro- 
posed casting. They must have con- 
tributed in no small extent to the 
wrecking of the firm responsible for 
their creation where one of the most 
malignant complaints was high cost 
of production. There you are! 

To reconstruct or alter a pattern, 
to make a good one out of a bad one 
is a difficult proposition. Usually an 
originally bad pattern is bad always, 
and the best thing to do is make a 
new one if the job is alive. 


Alibies Are Frequent 


The number of bad patterns is le- 
gion, notably so among manufactur- 
ers of machinery who continually 
chase their work from one shop to 
another. If jobbing shops adopted a 
rule to charge customers for time put 
in on reconstruction, alterations and 
repair, to enable them to make a de- 
cent mold from a pattern, there would 
be a different story to tell. So long 
as little or no organization or co- 
operation exists among this class of 
shops in which nearly all always are 
ready and willing to take jobs under 
any kind of conditions, just so long 
will they be imposed upon by buyers 
of castings. 

One alibi always crops up in con- 
nection with bad patterns, “no two 
foundrymen can agree as to how a 
pattern should be made.” This is 
only true to the extent that found- 
rymen also differ a little in the re- 
quired sweetness of their coffee. 

A statement is made with some de- 
gree of truth, that foundries are 
careless in the use of patterns and 
that have no respect for 
them. Molders usually respect good 
patterns, but they respond to bad 
ones on the principle that a bad egg 
cannot be spoiled. They work toward 
the complete destruction of the daily 
trouble maker and let it go at that. 
Personal opinion decides whether some 
jobs should be made horizontally or 
vertically. Patterns sometimes must 
be made to suit existing rigging or 
shop conditions, but these things have 
no connection with the present dis- 
cussion. 

Patternmakers or pattern 
only can be blamed in a 


molders 


shops 
limited 


degree for the unfavorable condition 
that confronts part of the foundry 
industry. Works that maintain their 
own pattern shops are just as badly 
off as the foundry that depends on 
the jobbing pattern shop. It is a 
managerial problem altogether. The 
pattern shop too often is looked upon 
as a necessary departmental evil, 
when in reality it is one of the most 
important primaries from which the 
industry functions. When conducted 
properly it contributes as much if 
not more than its share to cost reduc- 
ing methods in the production of ma- 
chinery. 

The most convincing demonstration 
anyone can get of this is by a visit 
to a modern automotive or light work 
foundry where patterns and rigging 
too are made RIGHT. Here the pro- 
duction per man is beyond the wild- 
est dreams of the old timer, the loss 
is lower than in most shops in the 
jobbing line, the quality of the cast- 
ings is unsurpassed and all of this 
from nonskilled or semiskilled labor. 

Such a high state of pattern per- 
fection is not absolutely essential for 
the molding of a few castings, but 
the more extensively the principles are 
approached, the better. 

Piano polish is not necessary, but 
solid construction, reasonable draft, 
ample core prints, proper marking, 
proper clearances for cores, go a long 
way to modifying or ameliorating the 
condition that seems to be inseparable 
from the foundry industry in some 
quarters. The pattern superintend- 
ent, whether he operates a jobbing 
shop or one for a manufacturer is 
caught between the divil of complaint 
from the foundry and the deep sea 
of price from the buyer or manage- 
ment. He gets hell if he do and hell 
if he don’t. His position should be 
different. He occasionally needs a 
drink—of the milk of human kind- 
ness. 


Tried A Foxy Trick 


A manufacturer of heavy machin- 
ery, well known to the foundry frat- 
ernity, both for the large variety of 
bad patterns and the temperamental 
uneasiness that kept him continually 
shifting them from one shop to an- 
other, tried a foxy trick a few years 
ago. No doubt, he thought he was 
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introducing a revolutionary cost re- 
ducing method—for himself. He no- 
ticed that the castings from all 
foundries had at least one thing in 
common, they were rough on the in- 
side, showing that the molder had 
used a brick or some similar article 
to slick up the core instead of the 
conventional smoothing tools. “Ha, 
ha!” says our Big Thinker. “I'll fix 
those thieving birds. They are skin- 
ning me outrageously, they file or 
rub off every core to increase the 
weight of the casting. Just watch 
my smoke, I’ll fix them.” He issued 
an order, “Increase the size of all core 
boxes to thin the castings from % 
to %-inch below what the drawings 
called for and have a copy of this 
order and instructions attached to all 
new drawings for pattern shop in- 
formation.” 


In the course of events, one of 
these abbreviated patterns with its 
accompanying set of core boxes, land- 
ed in a foundry with a reputation 
for doing its work right. It had 
system, but not red tape. Every 
job was checked up carefully by a 
capable man before it was put in 
production. This pattern was found 
to lack finish. The swell or strain 
was supposed to take care of this 
little detail. The coreboxes were found 
to be about %-inch too large to give 
the required thickness for either the 
ribs or sides for what ultimately 
should be a lathe bed. 


The manufacturer, he of the ambi- 
dexterous mentality was notified. He 
adopted a sort of you be damned at- 
titude toward the foundryman, but 
the old boy stood pat. Nothing was 
going into his foundry until it was 
right as far as it was possible to 
make it right. Scrap or junk pro- 
ducing patterns he could not see at 
all. Enough unforseen things happen 
anyway to help take the joy out of 
business Without adding trouble with 
open eyes. He refused to make cast- 
ing from the existing pattern. He 
also informed the Big Top that all 
his prices were conditioned on suit- 
able patterns and that if his mold- 
ers had to spend time filing and fit- 
ting cores to safely produce a cast- 
ing somewhere near the requirements, 
every hour so spent would be charged 
for at the rate of $2 and the rate 
would be $3 in addition to the regu- 
lar price of the casting if they had 
to tie up a crane while doing the job. 
The force of the foundryman’s argu- 
ments may have been lost’ on this 
visionary cost reducing executive, but 
as the casting was in a great hurry 
he agreed to the change. The re- 
sult ultimately gave him entire satis- 
faction and all’s well that ends well. 
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High Temperature Melts 
Sand in Cupola 


Question: At what temperature 
does sand melt in the cupola? 

Answer: Off hand one might say 
that sand melts in the cupola at the 
same temperature that it melts else- 
where. Therefore if the laboratory 
fusing point is known, it may be ac- 
cepted for cupola calculation. How- 
ever, a little reflection will show that 
laboratory and cupola conditions are 
not the same. In the cupola the sand 
unites readily with iron oxide and 
with the limestone and the combina- 
tion melts at a considerably lower 
temperature than that required for 
sand alone. Also it must be borne in 
mind that the sand which finds its 
way into the cupola on pigs, sprues 
gates and shop scrap is not pura 
silica. Usually on account of the 
many low melting point elements with 
which the silica is united to form a 
suitable molding sand, the fusing point 
is not any higher than that of ordi- 
nary gray iron, from 2000 to 2200 de- 
grees Fahr. In some sands the fusing 
point is lower as may be noted by 
the manner in which they burn on to 
the face of a heavy casting. For all 
practical purposes it is sufficient to 
know that ordinary molding sand 
melts readily in any cupola where 
iron is melted at a suitable tempera- 
ture to pour castings. 


Cast Iron Is Improving 


(Concluded from Page 543) 


Diefenthaler and Sipp propose that 
a softer mixture where the C + Si is 
greater than 4 per cent for small cast- 
ings, and a harder mixture where the 
C + Si is less than 4 per cent for the 
thicker castings. 

In the softer mixture for small cast- 
ings the limit of the C + Si should 
be 4.6 per cent, and as shown in 
Curve 2, Fig. 1 the maximum is 3.5 
per cent carbon and 1.2 per cent sili- 
con. For the harder mixture C + Si 
should be 3.4 per cent and it can be 
seen in Curve 3, Fig. 1 that the 
originators have established 2.5 per 
cent carbon as a minimum and 0.9 per 
cent silicon as a maximum. With the 
change in the mixtures the tempera- 
ture curves are lowered and follow 
Curve 2a, Fig. 4 for castings from 
30 to 7 millimeters thick, and Curve 
3a, Fig. 5 for castings 90 to 
60 millimeters thick. 

These data apply when the cast- 
ing operation is conducted at 1350 de- 
grees Cent. which is normal cupola 
practice and in sand molds, such as 
regularly used in making gray iron 
eastings. If the electric furnace is 


from 


used as the melting unit, a lower 
mold temperature should be used be- 
cause of the higher temperature at- 
tained in melting. If the molds are 
thick, the mold temperature should 
be raised. The specific mixtures and 
mold temperatures may be _ varied 
somewhat without essentially affecting 
either the process or the properties 
of the casting. 

A consideration of the claims put 
forth in these patents shows that the 
product appears to be based on a low- 
silicon, low-carbon iron which when 
cast into ordinary sand molds would 
have a white fracture, and contain 
considerable cementite. In thin and 
medium sections there is not much 
doubt that iron of the analysis pro- 
posed will lead to white fracture when 
east under ordinary conditions. With 
heavy sections the tendency will be to 
gray. This process described is in 
use in several European foundries, and 
although little data is given on the 
actual methods followed in these 
plants, it is claimed that the castings 
produced possess a pearlitic-graphitic 
structure, have excellent wearing 
qualities and high tensile strength, 
and resist impact much better than 
ordinary cast iron. 


Malleable Plants Unite 


Consolidation of the 
Malleable Co., Milwaukee, 
Rockford Malleable Works, Rockford, 
Ill., was announced June 14. The 
name of the new combine will be 
the Rockford-Northwestern Malleable 
Co., with headquarters at Rockford, 
Ill. The Rockford-Northwestern Mal- 
leable Co. will have a capacity of 
40,000 tons annually, making it one 
of the large producers of malleable 
iron in the United States. Equipment 
of the Northwestern Malleable Iron 
Co. will be removed from Milwaukee 
to Rockford and plant expansions are 
planned by the consolidated companies 





Northwestern 
and the 


at Rockford. The International Har- 
vester Co. is understood to have pur- 
chased the plant and land of the 
Northwestern Malleable Co., Milwau- 
kee. 


Opens Chicago Office 
The C. O. Bartlett & Snow Co., 
Cleveland, recently has opened a new 


office at 505 First National Bank 
building, Chicago in charge of S. G. 
Artingstall, Jr. Mr. Artingstall has 
had considerable experience in engi- 
neering work, having been chief 
engineer for the J. C. Buckbee Co., 
Chicago; vice president and chief 
engineer, United Engineering Co., 
Chicago; and district manager, 


Stearns Conveyor Co., Cleveland. 
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Part VIII 


PPLICATION of mass _ produc- 
A tion methods in the foundry 
industry has increased greatly 


the use of sandblast barrels and mills 
in cleaning departments. An excep- 
tionally large field has developed for 
that type of equipment in gray iron, 
malleable, steel and nonferrous found- 
is used to clean small 
sized castings in large 
As in the case of the 
room and the sandblast 
which previously have 
been described in this ar- 
ticles on cleaning room 
the sandblast barrel produces an ex- 
finish on castings in 
All of the dirt, includ- 
cores, is 


ries, where it 
and medium 
quantities. 
sandblast 
rotary table, 
series of 
equipment, 


ceedingly fine 
a short time. 
ing the surface 
removed quickly and a good surface 
is prepared for painting, galvanizing, 
for work in the 


seale and 


enameling, etc., or 
machine shop. 
General principles 


that type of equipment 


of operation of 


are similar. 





FIGS. 72, 73, AND 74--ONE TYPE OF 
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POSITIVE 


The unit consists of a drum _ into 
which the castings are placed. This 
drum revolves slowly, in contrast to 


the rapid movement of the tumbling 


barrel, and the castings continually 
are cleaned by the action of the 
blast rather than by the rubbing 


action secured in the tumbling barrel. 
Provision is made for the removal 
of the dust and for the return of the 
abrasive to the blasting system. A 
recent development in the barrel type 
equipment carries the casting on a 
continuous apron conveyor instead of 
in the barrel. 

factors must be taken 
into consideration in the choice of 
sandblast barrel or mill equipment. 
The size and shape of the castings 
to be cleaned will have considerable 
bearing upon the size of barrel re- 
quired, as will the quantity to be 
cleaned at each load. The size of 
the nozzle and the air pressure which 
be used governs the speed of 
In addition it is necessary 


Numerous 


must 
cleaning. 


PRESSURE MACHINE HAS THE 


INTEGRAL WITH THE BARREL HOUSING 


to consider the type of abrasive best 
suited to the work to be cleaned. 


A wide variety of sandblast barrel 
and mill equipment now is on the 
market. Differences in the design of 
barrels and mills offered by the manu- 
facturers of that equipment probably 
are greater than is the case with any 
other type of sandblast equipment. 
For that reason, equipment built by 
the various manufacturers will be 
described separately. While the terms 
barrel and mill both are used to 
designate the type of equipment to 
be described, a majority of builders 
classify it as a barrel, and therefore 
the term barrel will be used through- 
out this discussion to designate all 
types of equipment of the barrel or 
mill type. 

Three distinct types of horizontal 
barrels are built by one manufacturer, 
two models operating on the suction- 
gravity principle and the third on 
positive pressure. The first type, 
which is designed primarily to clean 














ELEVATING 








MECHANISM BUILT IN A HOUSING 
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iron and brass castings, such as valve 
parts, small hardware, firearm parts, 
plumbing fittings and general jobbing 
castings, has an interesting method 
of handling the abrasive material. 
The unit is mounted on a heavy cast- 
iron frame and is supported by heavy 
babbitted bearings, which are pro- 
tected from dust. The barrel proper 
is constructed with an inner and outer 
shell. The inner shell consists of 
eight renewable steel plates %-inch 
thick, and is surrounded entirely by 
an outer shell of steel plate. After 
the abrasive material has been di- 
rected against the castings in the 
barrel, it falls through perforations 
in the inner shell where it is picked 
up by special buckets which are at- 


tached to the inner shell. These 
buckets revolve with the barrel, car- 
rying the abrasive material to the 


top of the barrel, where it gravitates 
from the buckets, falls through the 
perforations in the inner shell and 
into a hopper where it again is car- 


ried against the work by the blast 
of air. 
Uses Four Nozzles 
The blast is directed against the 


work through four blast nozzles which 
are set at various angles to permit 
the most effective blasting. The 
nozzles are supported by the sand 
hopper inside the barrel and the sand 
hopper is held in the revolving barrel 


by a fixed hopper support at the 
back of the barrel. For this type 
of equipment the manufacturer rec- 


ommends an air pressure of from 55 
to 60 pounds per square inch, al- 
though the equipment may be used 
with pressures varying from 40 to 
100 pounds per square inch. All 
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Fig. 75—The Barrel 

On One Type of Unit 

Is Tilted. Blast En- 

ters the Machine 

Through Nozzles Held 

at the Front of the 
Barrel 


MOWATT (oie 


dust resulting from the blasting is 
removed from the barrel through an 
exhaust in the rear, which is con- 
nected with an exhaust chamber locat- 
ed outside of the barrel. 


Much the same type of construction 
is used in the second type of machine, 
except that the outer shell does not 
surround completely the inner lining. 
The barrel is built of %-inch steel 
segments perforated to permit the 
return of the abrasive to the hop- 
pers. A _ steel cleat forms the con- 
nection between successive plates and 
also the aperture through which the 
blast nozzles project the blast stream. 
The sand falls through the perfora- 
tions in the plate into a sand chamber 
and as the barrel revolves, the sand 


falls into position for blasting. The 
barrel has three sand chambers and 
three sets of nozzles to provide the 
blasting action. Each set of nozzles 
operates continuously while the barrel 
is turning through one third of its 
circumference. The nozzles are opened 
and closed automatically, and one 
set starts blasting as the set ahead 
stops. The nozzles are set in the 
cleat with the end of the nozzle flush 
with the end of the cleat. The con- 
struction and location of these nozzles 
permits the barrel to be operated 
much fuller than when the nozzles 
or other mechanism are located on 
the inside of the barrel. 


Has Special Housing 


The third type, or direct pressure 
unit, also is constructed with an inner 
and outer shell. A view of this type 
of machine is shown in Figs. 73 
and 74. Sand falls through the per- 
forations in the inner shell and is 
carried by angular cleats to the 
elevating drum at the rear of the 
machine, as shown in Fig. 74. This 
elevating drum has two sets of bucket 
elevators constructed on the drum 
housing, the sets being separated by 
a metal partition. As the sand enters 
the first elevator, it is carried by the 


buckets to the top of the elevating 
drum and discharged into a set of 
breeches, or a divided set of baffles. 


through a_ set of 
dust and fine abra- 
removed by suction. 
then drops 
drum 


Here it passes 
baffles and the 
sive material is 
The reclaimed 
the 
carried by 


into 
and is 


sand 

elevating 
the bucket 
the top position where it is discharged 
into the hopper above the pressure 
tank. Blast enters the barrel through 


second 
elevators to 





FIG. 76—THE BARREL 


IS SUPPORTED ON A STEEL 
IS ENCLOSED IN A DUST 


FRAME AND THE ENTIRE 
PROOF CASING 


UNIT 
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two nozzles, one at the front and 
the other at the rear of the machine. 
The hoze nozzle at the front is sup- 
ported on a pivoted arm while the 
nozzle in the rear is held on a fixed 
support. The direction of the blast 
may be adjusted easily. While the 
barrel is designed to operate at pres- 


sures ranging from 10 to 100 pounds 
per square inch, the manufacturer 
believes that the most economical 


results for steel and malleable cast- 
ings may be secured with a pressure 
of 45 pounds per square inch and for 
gray iron 30 pounds per square inch 
is recommended. 


Barrel Is Tilted 


A positive pressure type unit with 
the barrel in a tilted position is 
featured by another manufacturer. 
The barrel, built of heavy steel plate, 
is supported on a_ structural steel 
frame, as may be noted in Fig. 75. 
The entire front of the mill may be 
opened to permit the quick loading 
of the full charge. The barrel is 
unloaded by removing a door in the 
periphery of the barrel and allowing 
the cleaned castings to drop into a 
container below. The barrel may be 
equipped for either a direct motor 
or belt drive through a pinion and a 
set of spiral gears at the bottom of 
the barrel. 

The blast enters the barrel through 
one or more nozzles held in position 
in the front of the barrel. After 
the abrasive material has performed 
its work in cleaning the castings, it 
falls through a perforated plate at 
the bottom of the barrel, through 
a revolving trunnion screen and into 
hopper. Dust is removed 
pneumatically from the abrasive as 
it falls from the elevator into the 
hopper. Either a continuous auto- 
matic type tank or an _ intermittent 
tank may be used with the system. 
Dust is removed from the barrel 
through a pipe located immediately 
above the nozzles and from the boot 
at the bottom of the elevator. 

Tilting type equipment described is 
built in three sizes, the smallest hav- 
diameter of 20 inches, 
size with a diameter of 
30 inches and the largest having a 
diameter of 48 inches. The equip- 
ment is designed to operate effective- 
from 


a feed 


also 


ing a barrel 
the medium 


ly with air pressures ranging 
30 to 80 pounds per square inch. 
Special loading equipment has _ been 
designed to facilitate handling of 
castings in and out of the barrels, 
which will be described in detail in 
a later article of this series which 
will be devoted to material handling 
equipment employed in the foundry 
cleaning room. 

Another builder of barrel equip- 
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ment manufactures three types of 
units, namely direct pressure, suction 
feed and gravity feed. The design 
of this line of equipment differs in 
many respects from the barrels which 
already have been described. The 
drum, built of perforated steel, ro- 
tates on four manganese steel rollers, 
which in turn are supported on a 
heavy steel frame. The entire frame 
is enclosed in a casing to hold the 
dust. The barrel heads are protected 
by heavy sectional liners, and special 
guards are provided for the nozzles. 
A nozzle is located at each end of 


the barrel and is provided with a 


Fig. 77—In one Type 

of Gravity Machine, 

the Cleaned Castings 

May Be Dumped Di- 

rectly Into Tote 

Boxes Placed Under 
the Barrel 


and socket holder bolted to the 
This arrangement allows the 
in any direc- 
cleaning work 


ball 
casing. 
nozzle to be adjusted 
tion to perform the 
most effectively. 

In the positive pressure type barrel, 
the used abrasive and refuse from 
the cleaned castings falls through the 
perforations in the barrel into the 
elevator boot. The elevator carries 
the material to the top of the sepa- 
rating and cleaning unit for reclama- 
tion. As the abrasive material en- 
ters the cleaning compartment, the 
fine dust is removed pneumatically. 
The material then passes through 
two screens where coarse material is 
removed, and drops into the storage 
bin. This type of machine is de- 
signed to operate at all pressures up 
to 100 pounds per square inch. 

Mechanical elevating equipment also 
is used on the gravity feed type unit. 
After the abrasive material has been 
reclaimed in the separating and clean- 


ing mechanism, it is fed to mixing 


chambers and nozzles, one of which 
is located at each end of the barrel. 
The gravity feed type of equipment 
also is designed for pressures up to 
100 pounds per square inch. The 
suction feed type barrels are built 
in smaller sizes with load capacities 
of 150 and 250 pounds of castings. 
In the latter type, the used abrasive 
material falls from the barrel through 
a screen which removes large par- 
ticles. The abrasive then falls into 
an abrasive hopper at the bottom 
of the unit and is fed through a 
special feed box to the hose. This 
unit is designed to operate on air 





> 
pressures of 20 pounds per square 

inch, or more. 
In all three types of equipment 


just described, provision is made for 
the removal of dust from _ the 
interior of the casing. In the larger 
sizes, a special door lifting device 
is provided to facilitate handling the 
door of the barrel. This manufac- 
turer also has designed special load- 


ing equipment for the barrel which 
will be described later. The cleaned 
castings are dumped directly into 
tote boxes placed under the barrel. 


Ample clearance below the drum per- 
mits the use of a full load tote box. 
The special loading equipment 
the easy method of unloading 
duces the idle time for the machine 
to less than 5 minutes for each 
load. 

Recently a manufacturer of 
blast equipment introduced a 
type unit of an entirely new design. 
Instead of the barrel or drum _ into 

(Concluded on Page 554) 


and 
re- 


sand- 
barrel 


THE FouNpDRY—July 1, 1928 

















Started His Long Career With the First 
Open Hearth in America 





JOHN N. MAHER 


staged a combat next morning— 


LTHOUGH now retired from ac- 
Ait participation in the pro- 

duction of steel castings, Johy 
N. Maher, St. Louis still retains a 
professional interest in the progress 
of the steel casting industry, an in- 
dustry with which he has been identi- 
fied prominently in many sections of 
the country since his initial plunge 
with the old Norway Iron Works, 
South Boston, in 1874, the first plant 
in America to install an open-hearth 
furnace and melt steel for castings 
according to that process. 

The son of a 
gentleman from 
county Tipperary, young John 
born and educated in Boston, where 
his father had hopes he would take 
up theology. The young man’s in- 
clination did not lie in that direction. 
He became a steel melter and later a 
of steel foundries 


Irish 
the 


was 


well educated 
Clonmel in 


successful manager 


THE FouNpRY—July 1, 1928 


in various cities including Syracuse, 


N. Y., Newark, N. J. and Alliance, 
Ohio. 

He went to St. Louis in 1900 to 
build and later manage the plant 


of the Scullin & Gallagher Steel Co. 
In 1913 he accepted a similar position 
with the newly organized St. Louis 
Frog & Switch Co., later the South- 
ern Manganese Steel Co., and con- 
ducted the business in a highly credit- 


able manner until his recent retire- 
ment shortly after the St. Louis 
plant became affiliated with the 
American Manganese Steel Co., Chi- 
cago. 

Big, bluff, hearty, straight for- 
ward, familiar with every detail of 


steel making either from a technical 
or a practical standpoint, he never 
hesitated in an emergency to shed his 
coat and give a practical demonstra- 


tion of the manual skill and dex- 
terity and the hard-won knowledge 
absorbed through many years ex- 


posure to heat and flame incident to 
working, tapping and pouring heats 
of steel. If any of his men did not 
know how a job should be done John 
showed him. Although a native of 
Boston, he easily and early in life 
adopted the scintilating and robust 
steel shop vocabulary and, therefore, 
always was in the enviable position 
of being able to accompany his dem- 
with appropriate words 
and gestures. Whether a message to 
of his men conveyed praise or 
blame, it never had to be repeated. 
Invariably the party of the 
part got the exact meaning the first 


onstrations 
any 
second 


time. 


He was equally at ease in dealing 


with those who sat in high places 
and who paid him an _ honorarium 
for managing their plants. Shortly 
after the late Dan F. Eagan suc- 
ceeded in combining half a dozen 
plants into the American Steel 
Foundries, he shuffled the personnel 


to a certain extent and placed John 
as manager of the toughest and most 
unproductive one of the lot with in- 
structions to go as far as he liked 
—but to show a profit. In the ex- 
pressive language of the day, that lit- 
tle job was just duck soup to our hero. 
He showed a profit after the first two 
months, but received medal, 
croix de guerre, distinguished service 
other acknowledgment of 


neither 


ribbon or 


gratitude and appreciation. He al- 
ways knew 
plosive, peppery guy, never 
and in such a hurry that he carried 
on nearly all correspondence by tele- 
graph, but really he expected at least 
a friendly word. 

He got it. About a year later with 
the plant still making money, an 
unavoidable accident the 
of a heat from one of the furnaces. 
Next morning a telegram arrived 
from the president’s office in Thurlow, 
Pa.: 

WHAT'S 


Dan as an erratic, ex- 


satisfied 


caused loss 


MATTER ASLEEP? 
Egan 
Between one thing and another as 
you might say, John was in anything 
but the mood of a cooing dove. He 

promptly replied: 
HAVE BEEN TOO LONG STOP 


TAKE RESIGNATION 
Maher 
Before the wires had fairly cooled 
he had a second message from head- 


quarters: 


WAIT STOP LEAVING TO- 
NIGHT STOP SEE YOU IN 
MORNING 

Egan 
The two gladiators staged a com- 


bat next morning that still is spoken 


of with respect by those to whom 
the account has come down through 
tradition. However, time and _ tide 


and the printer wait for no man and 
though the temptation is strong to 
dwell on detail we must hurry. Suf- 
fice to say the hatchet was buried for 
keeps. 

Mr. Maher probably has had as 
long and intimate connection with the 
steel casting industry as any man in 
America. He commenced at the 
ginning when the produc- 
tion of steel castings was regarded as 


be- 
successful 


a deep and dark mystery known only 


to an exceedingly favored few and 


when the majority of the castings 
were more holy than righteous. He 
stayed with it and contributed his 
share in developing it to the high 


state of excellence it occupies today. 
Many present-day distinguished steel- 
makers started their careers under the 


fostering eye and care of this bluff 
old veteran who has been on the 
firing line for over half a century. 


He gave freely of his time, experience 
and knowledge according to his nat- 
ural heritage of a ready word and a 
helping hand to all of his associates. 
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@ More Pay for More Work 


PECIAL inducements or awards to wage 
earners intended to be productive of greater 
effort are increasing, according to a report com- 
piled recently by the National Industrial Con- 
ference board. These may be bonuses for greater 
production, supplementary cash for regularity in 
attendance, long service, prevention of waste, 
decreasing of accidents and other incentives. 


WulLE this report gives no indication of the 
merit of this form of giving extra pay for added 
service, the very prevalence of such practices 
probably supplies the answer. From the small 
boy who earns an extra dime a week for daily 
washing behind his ears, to the trans-oceanic 
flyer who gets a few extra thousands for stretch- 
ing his hop to prove the staying power of his 
equipment—all humanity magnifies this “little 
bit, added to what you’ve got.” In general those 
foundries using a bonus plan find it satisfactory. 





sy @ Simplifying the Rules 
TANDARD trade customs, proposed by vari- 
ous organizations, have been adopted by these 
groups to govern the relationship existing be- 
tween foundrymen and their customers. One of 
the first of these standards was formulated by 
the Ohio State Foundrymen’s association. Later 
various local groups of foundrymen, several trade 
associations and small close knit organizations 
put forth rules covering points on patterns, trans- 
portation charges, claims for errors or faulty 
work and other problems that often arise to 
confront the buyer and seller of castings. 


Many of the features of these various trade 
practice codes might be adjusted to meet the 
needs of the entire foundry industry. Would it 
not be feasible to set up an established set of 
trade customs which could be adhered to in all 
branches of the foundry industry and bring 
about a more stable relationship between the 
maker and user of castings? This proposal has 
been heard from numerous individuals and has 
been suggested strongly by the Ohio State Found- 
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rymen’s association which was one of the pioneers 
in this work of clarifying the rules governing 
this business of jobbing castings. 





5 @ Wages Point the Way 

OME interesting figures on the wages and 
hours of labor in foundries recently have been 
published by the bureau of labor statistics. These 
are the result of an extensive study made in the 
summer of 1927 by that bureau. The figures are 
average values for representative foundries and 
machine shops in the United States and cover 
38,986 wage earners in 417 foundries and 86,771 
wage earners in 526 machine shops in 28 states. 


AVERAGE full-time hours for foundries de- 
creased from 52.4 per week or an index of 100 
in 1923 to 51.1 per week or an index of 97.5 in 
1927. During this period the average earnings 
per hour in all occupations combined, increased 
from 55.8 cents or an index of 100 in 1923 to 62.4 
cents or an index of 111.8 in 1927. The aver- 
age full-time earnings per week were less than the 
increase in average earnings per hour due to a 
decrease in the average full-time hours per week, 
and increased from an index of 100 in 1923 to 
an index of 109.1 in 1927. 


Futi-tTiMe hours per week were a little lower 
in machine shops than in foundries. While earn- 
ings per hour in machine shops were almost the 
same each year, the closeness is striking. In 
machine shops full-time hours per week de- 
creased 1.4 per cent between 1923 and 1927; 
earnings per hour increased 11.8 per cent, and 
full-time earnings per week increased 10.2 per 
cent. Average full-time hours per week of males 
in foundries, 1927 range from 49.9 for hand- 
floor molders to 52.6 for crane operators, and 
those of females from 48.4 for coremakers to 50 
for chippers and rough grinders. Average full- 
time earnings per week of males range from 
$24.78 for molder’s helpers, floor, to $41.75 for 
patternmakers, and those for females from $15.80 
for chippers and rough grinders to $23.96 for 
coremakers. 
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Trade Trends in Tabloid 


USINESS continues to improve, according 

to reports of the closing spring months and 

the first half of June. With a new high 
total of monthly production, the automotive shops 
are experiencing unusual prosperity. This condi- 
tion is reflected in the statements of earnings 
for the first six months of the year. Marked 
advances in orders were shown in April and May 
by sanitary ware manufacturers. This sustains 
expectations, since May was the high month for 
all time on the total value of building contracts 


the greater demand for railway specialty cast- 
ings. Tractor manufacturing firms are busy, with 
confidence in stable manufacturing conditions for 
the summer. This is reflected in their purchases 
of steel. Demand for cast iron pipe in the east 
is reported to be improving. The steel industry 
is operating slightly over 80 per cent of capacity. 
This is reflected in the foundry industry both in 
the purchase of castings for steel mill machinery 
and in the increased demand for castings for the 
manufactured articles using the augmented ton- 
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Personal 





John W. Taylor, formerly connected 
with the experimental department of 
the Ferro Machine & Foundry Co., 
Cleveland, has been made foundry 
superintendent of the Hercules Corp., 


Evansville, Ind. Mr. Taylor served 
his apprenticeship in England and 
for a time was foreman Iron and 


Brass Foundry, Pickups & Kelly En- 
gineers, Darwer, Lancashire, Eng- 
land. Later he went to Canada where 
he worked for some time and then 
was placed in charge of the foundry 
of McLouth, Inc., Marine City, Mich. 
After two years with that company 
he became connected with the E. J. 


Woodison Co., Detroit, where he 
worked as demonstrator for three 
years. For the past two years he 
was connected with the Ferro Ma- 
chine & Foundry Co., Cleveland. 

F. H. Newman, instructor in pat- 


tern making and molding at Case 
School of Applied Science, Cleveland, 
has resigned that position to become 
associated with the Hartford Clamp 
Co., Hartford, Conn. 

C. E. Brinker has been made found- 
ry engineer of the Whitehead Metal 
Products Co., Arch street, Phila- 
delphia. Mr. Brinker’s foundry ex- 
perience covers a period of 26 years, 
the past 15 years having been spent 
in various plants in Detroit which 
supply castings to the automobile in- 
dustry. He was superintendent of 
the Holmes Foundry Co., Port Huron, 
Mich., for ten years and also was fore- 
man of the Campbell, Wyant & Can- 
non Co., Muskegon, Mich., and the 
Cadillac Motor Co., Detroit. 

William L. Beaudway, manager of 
the Chicago Malleable Castings Co., 
Chicago, has been elected vice presi- 
dent of that company, succeeding the 
late James S. Llewellyn. 


George S. Case has been elected as 


TOK 


iso 


president of the Peck, Stow & Wil- 
cox Co., Southington, Conn., and 
Cleveland, succeeding Luke E. Fich- 
thorn, who resigned recently. Mr. 


Case is a graduate of the Case School 
of Applied Science, Cleveland, and has 
been a member of the board of direc- 
tors of the Peck, Stow & Wilcox Co. 
for several years. Charles F. Tread- 
way has been elected treasurer of the 
company. 

Joseph Nixon has 
foundry superintendent of the H. G. 
Trout Co., Buffalo. Mr. Nixon served 
his apprenticeship in the foundry of 


been appointed 


T. Shore & Sons, Etruria, England, 
and came to the United States in 
1914. He worked in various found- 
ries as a molder and in 1916 was 


placed in charge of the iron foundry 
of the Canadian Western Steel Co., 


Redcliffe, Alberta, Canada. In 1919 
he was given charge of the Wood & 
Safford Machine Co., Great Falls, 
Mont., and in 1922 was made super- 
intendent of the nickel foundry, Amer- 
ican Mond Nickel Co., Clearfield, Pa. 
In 1927 he returned to Europe for a 
visit. 


Sand Burns to Face of 
Steel Casting 


Question: The surface of our steel 
castings is rough and unsightly and 
we shall appreciate your opinion on 
the probable cause. What is the 
proper analysis for a good grade of 
steel molding sand. 

Answer: Rough surface on the steel 
castings may be due to any one of 
several causes, the most probable be- 
ing character of the sand. You may 
be using a good sand that is spoiled 
by the addition of too much clay, 
or you may be using a sand that 
is not sufficiently refractory in its 
natural state. A satisfactory sand 
for steel molding purpose rarely 
shows less than 95 per cent silica. 
In the majority of cases for medium 
weight and heavy castings the silica 
content in the sand is 97 to 99 per 
cent. However, even though the sand 
be satisfactory in the original state, 
the necessary addition of clay lowers 


the fusing point. Pure silica or 
quartz sand has no bond. In its 
natural state it cannot be rammed 


to hold its shape. The more clay that 
is added to the sand, the more easily 
the sand is manipulated by the 
molder. Therefore, the temptation 
always is present to add a generous 
quantity. 

Every pound of clay added to the 
batch of sand in the mixer, lowers 
the fusing point of the resulting mix- 
ture a considerable degree. The ideal 
condition to maintain is one in which 
the sand is just sufficiently bonded 
to be workable. Many other factors 
besides the analysis must be taken 
into consideration in any problem 
where sand is concerned. The shape 
and the grains affect the 
density and permeability and these 
features in turn are reflected in the 
condition and surface appearance of 
the casting. If you have access to 
back numbers of THE FOouNpRY we 
suggest you read an article on this 
subject in the Aug. 1, 1923 issue. 
It forms part of the third install- 
ment of the annual exchange paper 
which Major R. A. Bull presented be- 
fore the Institute of British Found- 
rymen in that year under the title 
“Producing Steel 


size of 


” 


Castings. 








Obituary 





Frederick Huntington Parke, vet- 
eran engineer of the Westinghouse 
Air Brake Co., Wilmerding, Pa., died 
June 16 in Edgewood, Pa. 


Gustav H. Koven, 55 years old, Jer- 
sey City, N. J., president of L. O. 
Koven & Bros. Inc., died recently in 
New York. Mr. Koven was vice 
president of the Hoboken Home Sav- 
ings bank, Hoboken, N. J., president 
of the International Overseas Corp., 
15 Moore street, New York, vice 
president of the Jersey City chamber 
of commerce and an officer in several 
other corporations. He was active in 
Boy Scout and Y. M. C. A. work. 


Charles T. Strawbridge, 70, vice 
president of the Bass Foundry & Ma- 
chine Co., Fort Wayne, Ind., died 
June 10 at his home in that city. 
Mr. Strawbridge had been with the 
Bass company for 49 years, most of 
that time as an executive. He was 
born in Blooming Grove, Morrow 
county, O., and went to Fort Wayne 
in 1877. 

Theodore Disch, formerly superin- 
tendent of the Prescott Iron Works, 
Menominee, Mich., died June 3 fol- 
lowing a stroke of paralysis. For the 
past eight years Mr. Disch gave his 
time as an instructor in the vocational 
school at Marinette, Wis., twin city 
of Menominee. 





Plans European Trip 


John D. Hurley, president, Inde- 
pendent Pneumatic Tool Co., Chicago, 
will sail for Europe July 12 where he 
will visit the various foreign branches 
of the company. He expects to re- 
turn to the United States late in 
September. 


Points to New Uses 


E. J. Byerlein, general manager 
of the Milwaukee Foundry Equipment 


Co., Milwaukee, addressed a meeting 
of the representatives of the malleable 
industry of the Milwaukee district 
on Monday, June 4. He spoke on 
the subject of increasing foundry 
tonnage and new uses for castings. 

The exuibit of malleable castings 


at the Philadelphia convention of the 
American Foundrymen’s association 
was considered a creditable one. Much 
favorable comment could be said of 
the castings supplied by each of the 
several firms which contributed to the 
exhibit. 
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Newark Foundrymen 
Elect Officers 


J. L. Carter was re-elected presi- 
dent of the Newark Foundrymen’s 
association at its recent annual meet- 
ing in Newark, N. J. William 


William Goldsmith, re-elected vice 
president, is treasurer and general 
manager of the C. A. Goldsmith Co., 
Newark, N. J. Born in Brooklyn in 
1887, he received his preparatory 
schooling at Andover academy, An- 


came affiliated with the Goldsmith 
company, where he has remained ever 
since, 

J. A. Williamson, treasurer, has 
long been identified with the foundry 
field. Born in Jersey City, N. J., in 

1875, and graduating from 





Goldsmith, vice president; J. A. | 
Williamson, treasurer; and W. H. | 
Mantz, secretary, were also re- | 
elected. The executive commit- 

tee was increased from five to | 
nine. J. D. Miller, Cresson-Mor- 
ris Co., Philadelphia, delivered 
the feature address to the meet- 
ing entitled “Some Recent De- 
velopments in Cupola Metal.” 
Dr. Richard Moldenke, William 
H. Barr, president of the Na- 
tional Founders’ association, and 
B. H. Johnson, of the Cresson- 
Morris Co., and vice president 
of the Gray Iron institute, made 
short talks. Mr. Carter, elect- 
ed president of the association 
for the fourth time, is general | 
manager of the Barlow Found- 
ry Inc., Newark. He was born 
in Montclair, N. J., in 1889. He 
graduated from Princeton uni- 
versity in 1910 and two years 
later from Stevens institute, Ho- 
boken, N. J., where he took a 


Faked Foundry Facts 





Half and Half, Pig and Scrap 


Stevents institute in 1879, he 
became affiliated in 1899 with 
Isbell-Porter Co., Newark, N. J., 
where he has been’ general 
superintendent for many years. 

William H. 
of the Newark Foundrymen’s 
association for a number of 
years, is general manager of 
the Atlas Foundry Co., Irving- 
ton, N. J. He was born in Mar- 
tinsville, N. J., in 1880. He 
attended Colemans Business col- 
lege in Newark and later sup- 
plemented his training with a 
course in foundry practice, sup- 
plied by the International Corre- 
spondence School, Scranton, Pa. 
His first practical foundry expe- 
rience was with Barlow Foundry 
Inc., which company he became 
affiliated with in 1899. He re- 
mained with that company for 
more than 13 years and then 
organized the Bierman-Everett 
Foundry Co., Irvington, N. J., 


Mantz, secretary 








course in mechanical engineer- 

ing. For four years he was with the 
Hyatt Roller Bearing Co., Harrison, 
N. J., going from there to the Barlow 
Foundry, Inc., Newark, N. J. 


dover, N. H. He graduated from 
Princeton university in 1910 and took 
one year of metallurgy at Lehigh 
university. Mr. Goldsmith then be- 


serving as vice president and 
treasurer. In 1918 he retired from 
that company and organized the Atlas 
Foundry Co., Irvington, N. J., serving 
as general manager of the company. 


Foundry Association Directory 


American Foundrymen’s Association 

President, S. T. JonHnston, S. Obermayer Co., 
Chicago; secretary-treasurer, C. E. Hoyt, 222 
West Adams street, Chicago; technical secretary, 
R. E. KENNEDY, 909 W. California street, Ur- 
bana, Ill. 

The Buffalo Foundrymen 
Buffalo 

President, J. McArtnur, Washington Iron 
Works; secretary, W. J. Wark, E. J. Woodi- 
son Co., 146 Chandler street. Meetings on 
third Wednesday of the month at 146 Chandler 
street. 


Chicago Foundrymen’s Club 


Chicago 
President, Davin G. ANDERSON, Western 
Electric Co.; secretary, AuserT N. WAL- 
LIN, S. Obermayer Co., 2563 W. Eight- 


eenth street. Meetings second Saturday in 
each month at the City club, 315 Plymouth 
court. 
Connecticut Foundrymen’s Association 
President, Frep W. Stickie, Capitol Foundry 
Co.. Hartford, Conn.; secretary, C. S. NeEvu- 
MANN, Union Mfg. Co., New Britain, Conn. 
Meetings are on second Friday of each month 
in various parts of the state. 
Detroit Foundrymen’s Association 
Detroit 
President, J. J. .BoLaNp, Griffin Wheel Co., 
Detroit; secretary, Ronert Horr, Holley Car- 
buretor Co., Detroit. Meetings third Thursday 
in each month at Webster hall, Cass and Put- 
nam avenues, Detroit. 
East Bay Foundrymen’'s Association 
Oakland, Calif. 

Secretary, H. L. Martin, Marchant’s Found- 
ry Co., 4401 East Tenth street, Oakland, Calif. 
Metropolitan Brass Founders’ Association 
New York 
President, Wittiam Emser, Jefferson Brass 
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Foundry, 62 Delevan street, Brooklyn, N. Y.; 
secretary, WILLIAM E. PAULSON, Thomas Paul- 
son & Son Inc., 97 Second avenue, Brooklyn, 
N. Y. Meeting second Wednesday in each 
month at the Building Trades club, 34 West 
Thirty-third street, New York. 


Newark Foundrymen's Association 
Newark, N. J. 

President, J. L. Carter, Barlow Foundry 
Inc., Newark; secretary, W. H. Mantz, Atlas 
Foundry Co., Irvington, N. J. Meeting called 
by president. 

New England Foundrymen’s Association 

President, CHARLES F. Mutuer, Universal 
Winding Co., Providence, R. 1.; secretary, Frep 
F. STrocKkwe.Lt, 205 Broadway, Cambridgeport, 
Mass. Meetings second Wednesday of each 
month at the Exchange club, Boston. Outings 
usually are held in the summer months. 

Ohio State Foundrymen’s Association 

President, C. C. Smirn, Toledo Steel Casting 
Co., Bancroft and Smoad avenue, Toledo, O.; 
secretary-manager, ArtTHuR J. TuscaNy, 5713 
Euclid avenue, Cleveland. 


Philadelphia Foundrymen’'s Association 
Philadelphia 

President, WALTER Woop, R. D. Wood & Co., 
Philadelphia; secretary Howarp Evans, Union 
League club, Philadelphia. Meetings the second 
Wednesday of each month at the Manufactur- 
ers’ club. 

Southern Metal Trades Association 
Atlanta, Ga. 

President, Grorce B. Cocker, Gastonia, 
N. C.: secretary, W. E. DuNN Jr, Healy 
building, Atlanta, Ga. 

Pittsburgh Foundrymen’s Association 
Pittsburgh 

President, W. P. Bradley, Wheeling Mold & 

Foundry Co.; secretary-treasurer Wittiam J. 


Brant, Wm. J. Brant, Bessemer building, Pitts- 
burgh. Meeting on the third Monday of the 
— except in July and August, at Fort Pitt 
otel. 


Quad-City Foundrymen’'s Association 
Davenport, Iowa 
President, A. D. MATHESON, French & Hecht. 
Davenport, lowa; secretary-treasurer, Hvuco 
Wotr, Frank Foundries Corp., Davenport, lowa. 
Meetings the third Monday of each month, the 
meeting place being rotated between Moline 
Rock Island and Davenport. 


Tri-City Technical Council 
Moline, Ill 
Chairman F. V. SKeLuey, Tri-City Railway 
Co., Rock Island, Ill.; treasurer, Max SKLOv- 
SKY, Deere & Co., Moline, Ill. Combined meet- 
ings held only one or two times a year on call. 


Tri-State Foundrymen's Association 
Cincinnati 
President, Harotp P. Ritrer, John A. Ober- 
helman Foundry Co., 3323 Colerain avenue: 
secretary, Georce W. Prent, Wessling Bros. 
Foundry Co., 1607 McLean avenue. Meetings 
the second Thursday of each month at the 
Cincinnati club, Eighth and Race streets. 
Twin City Foundrymen'’s Association 
Minneapolis-St. Paul 
: President, H. H. Nort, Smith System Heat- 
ing Co., Minneapolis ; secretary-treasurer, 
C. E. LANGDON, 3849 Lyndale avenue, south, 


Minneapolis. Meetings monthly at the Ath- 
letie club. 
Washington Foundrymen’'s Club 


Seattle 
President, RoNALD Kucnuer, Olympic Foundry 
Co., Argo Station, Seattle; secretary, Ep- 
warp C. Gustin, The Prescott Co., 1 West 
Lander street, Seattle. Meetings second and 
fourth Tuesdays of each month at the Elks 
Temple, Fourth avenue and Spring street. 
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Cleaning Room Progress 
Aids Production 


(Concluded from Page 548) 


which the castings are placed on 
most types of sandblast barrel equip- 
ment, this unit is provided with an 
apron conveyor to carry the cast- 
ings. This conveyor is enclosed en- 
tirely to prevent the escape of dust 
and the interior of the unit is well 
ventilated. Two thousand pounds or 
more of castings may be cascaded 
continuously into position before the 
nozzles. This machine is equipped 
with three %-inch nozzles located 
in the door. These nozzles are so 
placed that the blast is aimed direct- 
ly at the castings on the apron con- 
veyor, and are adjustable. The door 
is counterbalanced by a heavy coil 
spring and the door may be opened 
the full width of the barrel. After 
the castings are cleaned, the direc- 
tion of conveyor travel is reversed 
and the castings are dumped into 
a conveyor belt or other receptacle 
placed in front of the machine. Used 
abrasive is given a double cleaning 
before it is returned to the system. 


The same manufacturer also builds 
gravity and pressure type barrels 
having a circular barrel enclosed in 
a dust proof housing. In the gravity 
type shown in Fig. 77, the abrasive 
feeds downward by gravity into the 
air jets which drive the material into 
the barrel. The gravity feed is vis- 
ible, making it easy to control the 
amount of abrasive entering the bar- 
rel. This unit has a barrel built of 
thick, perforated boiler plate with 
heavy, cast-iron heads. If desired, 
sloping drum heads may be used to 
add a lateral motion to the 
movement of the castings on the 
inside of the barrel. The unit 
is built high enough to allow a wheel- 
barrow to be placed under the barrel, 
so that the cleaned castings may be 
dumped directly into the wheelbarrow. 
Special equipment for loading the 
castings will be described later. 

In the pressure type equipment, the 
abrasive is placed in a_ steel tank 
under pressure and is carried to the 
nozzle in air lines under pressure. 
With low air pressures, that type 
of equipment is recommended for 
gray iron castings, while with high 
air pressure, it may be used for clean- 
ing steel and malleable castings. The 
jet of sand enters the barrel through 
a nozzle in each head and the used 
abrasive falls through the perfora- 
tions in the barrel and to the collect- 
ing hopper. When the machine is 
stopped and the air pressure is re- 
from the lines, the abrasive 
flows into the _ pressure 


leased 
material 
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tank through an automatic valve. 
The pressure tank is located in a 
pit at the base of the machine. Dust 


and fines are removed from the 
abrasive material by cross currents 
of air in the base of the housing. 
The hinged door of the pressure 
type barrel swings downward and 
the contents may be loaded by hand 
or shovel or from_ buckets. 

Many interesting features are found 
on equipment marketed by numerous 
other manufacturers. One unit has 
a barrel built from cast segments. 
The shell of the barrel has a cor- 
rugated cylindrical surface designed 
to produce a uniform rolling motion 
of the castings, thus subjecting all 
surfaces to the action of the blast. 
Abrasive material falls through the 
perforations in the barrel, through 
a screen to remove the foreign ma- 
terial and into two hoppers at the 
bottom of the unit. These hoppers 
are hinged at the bottom of the 
frame and are in position under the 
barrel during blasting. When the 
castings are unloaded from the barrel, 
the hoppers are swung out, two wheel- 
barrows are placed under the barrel, 
and the castings are dumped. 

A great majority of sandblast bar- 
rel and mill equipment is designed 
to use either sand and other natural 
abrasives or metallic abrasives such 
as shot or grit. Selection of the 
abrasive material used depends upon 
the type of work to be cleaned, the 
surface desired, and other factors. 





This is the eighth of a series of articles 
describing cleaning room equipment. The ninth 
will appear in an early issue. 


Torch Combines Cutting 
and Welding 


The Alexander Milburn Co., 1416 
West Baltimore street, Baltimore, re- 
cently has introduced a combination 


cutting and welding torch. A _ con- 
vertible feature of the tip quickly 
changes it from ae cutting to a 
welding tip or vice versa. In one 


position the gases are passed auto- 
matically through the preheating gas 
passages while the high pressure 
oxygen is carried through the central 
hole for cutting. In the next position, 


made by a quarter turn of the tip, the 
cutting oxygen is cut off and the weld- 
ing gases are conveyed through the 
central passage of the cutting tip, 
making a perfect welding flame. The 
principles of mixing, featured in other 
equipment manufactured by that com- 


pany, also are included in the new 
cutting and welding torch. 


Builds Line of Motors 


The Century Electric Co., at 1806 
Pine street, St. Louis, recently has 
placed a new line of direct current 
motors on the market. These motors 
are designed and built along the lines 
of the company’s repulsion-start induc- 
tion single-phase motors. The field 
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SPECIAL FRAMES HOLD THE BRUSHES 


consists of a two-pole laminated steel 
structure with the compound-wound 
field coils wound on forms, well in- 
sulated and taped. Both field and 
armature coils are treated with insul- 
ating paints to withstand dampness. 
The commutator is made from rolled 
copper bars and insulated with mica. 
Both brushes and commutators are de- 


signed to give long service. The 
brushes are carried in a box type 
brush holder attached to the steel 
frames and do not require adjust- 


ment during the life of the brushes. 
The motor is built in standard sizes 


from 1/6 to 2-horsepower. 








E. J. Lowry, Detroit, has been re- 
tained by the Molybdenum Corp. of 
America, Pittsburgh for special work 
on the development of molybdenum in 
iron and steel. 



































EITHER A CUTTING OR WELDING TIP 


MAY BE SECURED BY A QUARTER TURN 
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Pulverizes Materials with 
Hammers 


Centripart Pulverizer Corp., Denver, 
recently has introduced a new 
unit for pulverizing such materials 
as coal, silica, mica, limestone, clay, 
cast iron chips, ete. The pulverizer 
has three or more horizontal circular 
steel disks of increasing diameters 
which are spaced equally on a verti- 
cal steel shaft. Each end of the 
shaft is mounted in heavy duty ball 
bearings. Chilled manganese § steel 
hammers are bolted on each disk and 
each hammer has a bottom projecting 
lug which fits into a circular groove 
of the same cross section on the face 
of the disk. 

It is claimed perfect balance is 
secured through equal spacing of the 
hammers. As the material feeds 
to the center of the top disk, cen- 
trifugal force drives it downward to 
the hammer. The hammer blow 
causes its impact upon the corrugated 
chilled manganese steel breaker ring. 
Large pieces of material rebound and 
ire struck by another hammer. The 
finer particles are drawn downward 
to the space which has the second disk 
hammers. Centrifugal force again 
places the particles in line for the 
greater hammer blow which shatters 
the material. The fine particles then 
pass down to the third row of ham- 


mers. From the third disk the pul- 




















THE REDUCER PERMITS A_ STRAIGHT 
LINE DRIVE FROM THE MOTOR 


verized material passes through the 
discharge spout located beneath the 
unit. It is claimed that the speed of 
pulverization is rapid. George F. 
Pettinos, 1206 Locust street, Phila- 
delphia, is the eastern distributor for 
the pulverizer. 





Support Squeezer Head 
from the Rear 


A new jolt squeezer molding ma- 
chine recently has been placed on the 
market by the Osborn Mfg. Co., 5401 
Hamilton avenue, Cleveland. This 
machine has the squeezer head sup- 
ported from the rear on two cast steel 
members which are so pivoted that the 
head works backward and forward on 
practically a parallel path. With this 
construction it is claimed less effort is 
needed to move the squeezer head since 

its weight is lift- 











ed slowly. This 
design also limits 
the usual strain 
rods at the sides 
of the machines 
and the ends are 
left open for 
heavy lifts’ in- 
volving two men 
or for the excep- 
tionally long 


flasks. The machine is mounted on 
two large wheels and a smaller rear 
wheel, which does not show in the ac- 
companying illustration. These wheels 
permit easy movements of the ma- 
chine. The table is 17 x 26 inches and 
the squeeze cylinder is 13 inches in 
diameter. The machine is_ supplied 
complete with closing and riddle racks, 
vibrator, blow valve, knee valves, oil- 
ing system and automatic 
pressure release valve. 


squeeze 


CarryReducer Mechanism 
in Lower Housing 


The Palmer-Bee Co., Detroit, has 
made a number of developments in its 
line of herringbone gear speed re- 
ducers. In this unit the entire me- 
chanism rests in the lower half of 
the housing and the upper halves of 
the bearings are built in independent 
caps which makes it 
move the cover housing without dis- 
turbing the alignment of the bearings. 
Phosphor bushings of large 
area for the loads to be carried, are 
fitted in all bearings. The gears and 
pinions are cut from annealed electric 
steel castings or alloy steel forgings. 
Ratios may be changed at any time 
to speed up production schedules mere- 
ly by substituting one or more pairs of 
gears, since all ratios of gearing are 
interchangeable in a given size of re- 
ducer. This reducer permits a straight 
line drive from the motor to the 
driven machine. The equipment is 
lubricated by both the 
the splash systems, 
flooding the entire mechanism. 


possible to re- 


bronze 


gravity and 
automatically 


A new solder for filling blowholes, 
porous surfaces, etc., in gray iron and 
other classes of metals recently has 
been introduced by the J. Linn John- 
son Mfg. Co., Wilkes-Barre, Pa. 




















CENTRIFUGAL ACTION PLACES THE MATERIAL UNDER THS 
HAMMERS 
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Anderson Stove Co., Anderson, Ind., plans to 
build a l-story plant addition. 

American Radiator Co., Birmingham, Ala., 
plans to build an additional plant in Alabama. 
Windsor Foundry Corp., Windsor, Vt., is in- 


quiring for a 5-ton electric traveling crane. 


Kinloch Brass Casting Co., St. Louis, has 
been incorporated by Fred S. Henderson, 208 
North Broadway. 

Vuléan Electric Steel Foundry Inc., Houston, 
Tex., has been incorporated by W. H. Houge 
and F. G. Sowden, 

Schwab Safe Co., Lafayette, Ind., is building 


a plant addition 130 x 162 feet, on East Main 
street. 

M. S. Little 
contemplating 
plete brass foundry. 

F. L. Smith & Co., 50 Church New 
York, plans to build a l-story foundry, 20 x 
50 feet, on North avenue, Elizabeth, N. J. 

Kohler Co., Kohler, Wis., F. Brotz, 
will build a l-story addition to its 
Phillips, 405 Broadway, Milwaukee, is 

Euclid Foundry Co., Euclid, O., 
heavy fire loss June 14 when its pattern storage 
at $30,000. 


new 


Conn., is 


Co., 


and 


Hartford, 
equipping a 


Mfg. 
building com- 


street, 


manager, 
plant. R. 
architect. 
suffered a 


was estimated 
Chicago Tool Co. 
plant at Oil City, Pa., in operation the first week 


was destroyed. Loss 


Pneumatic placed its 
of June 
Badger Meter Co., 841 30th street, Milwaukee, 


is rebuilding its foundry which was destroyed 
by fire some time ago. 
H. D. Smith Co., Southington, Conn., whose 


foundry was to have been sold June 6, has post- 
poned the sale until Sept. 25. 

Youngstown Pattern Co., Youngstown, O., has 
completed an addition to its plant. William H. 
Cooper is 


Ohio Foundry Co., Cleveland, has awarded the 


manager. 


steel for a building to 


Steel Co. 


structural 
Structural 


contract for 


Forest City 





J. A. Zurn Mfg. Co., Erie Pa., will build a 
foundry 122 x 222 feet, pattern storage 40 x 40 
feet, machine shop x 282 feet, boiler house 
40 x 40 feet. 

Packard Motor Car Co., 1580 East Grand 
boulevard, Detroit, plans to build a_ 1-story 


A. Kahn Inc., 1000 Marquette 


architect. 


foundry addition. 


building, is 


No. 10 building of the American Car & 
Foundry Co., Milton Pa., was burned in a recent 
fire. The tinning department suffered the most 


damage 
Guenther Mfg. Co., Buffalo, has been incorporat- 
$150,000 manufacture gas- 


Houck 


ed with capital to 


burning radiators, by Palmer, Garono, 
& Wickser, Buffalo, attorneys. 
Fellows Brass & Foundry, Medford, 
Mass., has been incorporated with $20,000 capital 
by Kate G. Fellows, Frank C. 
Brookline, Smith, 


Iron 
and Fellows, 


Mass., and Lewis S. Medford. 


Homestead Valve Mfg. Co., Homestead, Pa., 
plans foundry alterations and additions. Ww. 
R. Schuchman, 134 Sixth avenue, Homestead 


president. 
Brass & 
building an 


Pa., is 


Elyria Bronze Co., Elyria, O., is 


addition to care for increased pro- 
The addition will be used for grinding 
The new will be 


Aug. 1. 


Taylor Corp., 


duction. 


and cleaning. building ready 
for occupancy by 
Buffalo, has been in- 


corporated with $150,000 capital and 1500 shares 


Bingham & 


no par value to operate a general foundry busi- 
by Botsford, Mitchell, Albro & Weber, 
Buffalo. 


Ohio Steel Foundry Co., 


ness, 
Lima, O., has broken 
200 feet to its steel 
Co., 


Galvin is 


ground for an addition 50 x 
foundry. H. K. 


the general contract. 


Ferguson Cleveland, has 


John 


president. 


What the Foundries Are Doing 


Reflecting the Activities of the Gray Iron, Malleable, Steel and Brass Shops 








The company is inquiring for a 10-ton jib 
crane 10-ton bridge crane. 

Chromadium Corp., 900 North Spaulding ave- 
nue, Chicago, has been incorporated with $150,- 
and in bronze 


and a 


000 capital to manufacture deal 
castings, die cast universal joints, etc., by E. J. 
Rose, Homer R. Meier Sr. 

Fire on June 12 destroyed the plant of the An- 
derson Pattern Works, 


the plants of the Van Atta 


Ingalls and Charles 


Pa., and damaged 
and 


Erie, 
Aluminum Co., 


the Keystone Brass Works. Loss was estimated 
at $25,000. 

Historic iron making plant and iron foundry 
of the Barnum & Richardson Co., Lime Rock, 
Conn., has been bought by Dard Hunter, New 
York, and in the future will be devoted to the 
manufacture of paper. 

Appleton Machine Co., 618 South Oneida 
street, Appleton, Wis., W. Fred Dalke, owner, 
1841 Asbury street, Evanston, IIl., will build 
a foundry plant 100 x 130 feet as addition to 
plant. (Noted May 15.) 


De- 
troit, has been incorporated with $10,000 capital 


Eastern Foundry Co., 520 Orleans street, 


aluminum, bronze 
Zeidler, 3515 


to manufacture and deal in 
and brass castings, by William P. 
Gladwin avenue. 


Canton Pattern & Mfg. Co., Canton, O., manu- 


facturer of patterns, is operating a gray iron 
foundry in connection with its pattern shop. 
An addition has just been completed. Theodore 
M. Dubs is president and Frank Zink is sec- 
retary. 

Wright Aeronautical Corp. has bought 
part of the plant of American Locomotive 
Works at Paterson, N. J., which had been 
closed for two years, to be used in future ex- 
pansion. It comprises 15 acres and several 


buildings. 
Owosso Foundry Co., Owosso, Mich., has been 


incorporated with $50,000 capital by H. C. 


Vance, 2498 Taylor avenue. The company has 
leased the plant formerly occupied by the 
Standard Machine Co., Owosso, and will be in 
production by July 1. 


The Radiator Co., Utica, N. Y., has 


New 


MOLDING MACHINES 
Co., 5401 Hamilton 
has published an interesting and instructive cata- 


Lincoln 








The 
Cleveland, 


Mfg. 
recently 


Osborn 
avenue, 
complete line of jolt-squeeze 


log, featuring its 


molding machines. The first portion of the pub- 


lication is devoted to an illustrated description 
of the standard procedure in making a mold on 
Advantages for 
listed. A 


publication is de- 


a jolt-squeeze molding machine. 
that 
considerable 


equipment 
the 
data on the 
tapered flasks 
of the catalog 
of value to the 


type of molding are 
portion of 
molding 


voted to constructional 


and accessories. 
contains 
foundryman 


match 


machine, slip 
The 
erable 


last section consid- 
information 
including material on the design of 
method of 


method of making assembled 


plates, 
and 


plates, making cast match 


match plates 
match plates for small quantity production. 

PULVERIZERS—The Grindle Fuel Equipment 
Co., Harvey, Ill., has issued a bulletin describing 
unit preparing 


its multistage pulverizer for 


coal for powdered fuel systems. Constructional 
details are given and photographs show the 
equipment installed in several malleable found- 


ries. 


LADLES—Helical-worm geared ladles are de- 






























the National Ra- 
N. Y., and will 
Production 
working 


the vacant plant of 
diator Co. in North 
move there in the near future. 
be started in the 
force of about 150 men. 

Fairbanks Co., Binghamton, N. Y., 
turer of valves, has let contracts for three fac- 


leased 
Towanda, 
will 
with a 


new plant 


manufac- 


tory units to replace those recently burned 
They will be 107 x 200 feet, 66 x 107 feet, and 
100 x 107 feet. Concrete, brick and steel will 


A. J. Bowie Inc., Binghamton, N. Y., 
is general contractor. 
Chicago Hardware North Chi- 


cago, Ll., has outlined program of additions and 


be used. 
Foundry Co., 


improvements to plant at North Chicago, Ill. and 
Elkhart, Ind. One foundry is to be made con- 
tinuous pouring. patternroom 
is to be added at Elkhart. 
for wet porcelain enamel 


Coreroom and 
Large polishing ma- 
chines and equipment 
also will be added to the Elkhart plant. 

Plans have been completed for a factory ad- 
dition, 25 x 100 feet, and a pattern shop 
mezzanine floor addition, 40 x 120 feet, for the 
Rundle Mfg. Co., Twenty-seventh and Cleveland 


avenues, Milwaukee, makers of plumbing and 
steamfitting materials, supplies and fixtures. 
Charles Cahill & Sons, 214 Mason street, are 
consulting engineers. 

Beloit Pattern Works, Beloit, Wis., is estab- 
lishing a branch shop at West Allis, Wis., to 


serve its patrons in the Milwaukee manufactur- 
ing district. It has taken 
12,000 square feet of floor space at 
H. W. 


The company manufactures wood and 


plant with 
1350 


made branch 


over a 
surn- 
ham street. Price has been 
manager. 
metal patterns. 

Lake City Malleable Co., 
organized to take 
of the Chisholm-Moore 
of malleable castings. 


Cleveland, has been 


over the foundry division 
Mfg. Co., 
The personnel in charge 
Operating, A. H. 
president; sales R. C. Shurmer, 
Mueller ; 


finance and office, 


manufacturer 
of departments is as follows: 
Chapelka, 
agent; 
David L. 
Leonard Lind, treasurer ; 
man. 


vice 


production, R. J. legal, 


sales 
Johnson, secretary ; 


purchasing, G. E. Herr- 


Trade Publications 
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the 


Harvey, 


bulletin of 
Lathrop avenue, 


Whiting 
Ill. The 
geared 


scribed in a _ recent 


Corp., 15607 
dimensions for 


standard helical-worm 


ladies also are given. 

CRANES—A bulletin covering its standard 
cranes has been issued by the Morgan En- 
gineering Co., Alliance, O. It contains 40 pages 
and is fully illustrated. A new 30-ton trolley 
is featured. 

ROOF DESIGNS—David Lupton’s Sons Co., 
Philadelphia, has issued a folder illustrating 
the use of the Pond type roof and continuous 
windows to provide natural light and ventila- 


tion in foundries. Photographs and diagrams 
illustrate the manner in which the heated air 
moves in buildings constructed with that type 
of roof. 

FLEXIBLE SHAFT TOOLS—Stow Mfg. Co. 


Inc., Binghamton, N. Y., recently has published 
a bulletin describing its line of flexible shaft 
and tools. A of the publica- 


tion is devoted to a description of a new 


electric portion 
port- 
able gasoline driven unit designed especially for 
motion is re- 


shaft 


isolated operations where rotary 


quired. Various attachments for flexible 


equipment are shown in detail. 
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